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I.  INTRODUCTION 


Since  the  earliest  days  of  laser  operation,  attention  has  been  given  to 
the  properties  of  transverse  modes  of  the  radiation  field  within  the  laser, 
for  both  stable  and  unstable  resonator  configurations.  One  of  the  principal 
purposes  of  seeking  good  transverse  mode  properties  is  to  obtain  a  well 
defined  far  field  distribution  with  a  large  value  of  central  intensity.  In 
this  connection  there  have  been  many  theoretical  and  computational  studies 
of  transverse  modes  of  unstable  resonators  operating  in  CW  (continuous  wave) 
or  quasi  -CW  manner.  Such  studies  can  assist  in  design  of  a  particular 
resonator  configuration.  In  addition,  such  studies  have  revealed  certain 
general  properties  which  lead  to  useful  practical  rules  for  resonator  design. 
These  include  a  recommendation  that  the  designer  should  tend  to  choose  a 
relatively  large  value  of  resonator  magnification.  In  addition,  the  design 
should  have  an  equivalent  Fresnel  number  well  removed  from  an  integer  plus  7/8, 
well  removed  form  9.875. 

For  pulsed  operation  of  an  unstable  laser  resonator,  the  properties  and 
design  guidelines  for  CW  lasers  presumably  also  apply.  In  addition,  one 
must  consider  properties  that  are  unique  to  the  pulsed  feature.  In 
particular,  the  transverse  mode  properties  have  temporal  dependence  which 
must  be  considered.  It  is  desired  that  a  good  quality  (as  measured  by  far 
field  central  intensity,  for  instance)  transverse  mode  shall  be  formed  within 
a  period  of  time  after  pulse  initiation  which  is  less  than  the  time  required 
for  the  radiation  flux  to  grow  to  its  final  saturated  value.  This  is  so 
that  the  preponderance  of  the  emitted  energy  will  be  propagated  to  a  well 
defined  target  area. 

If  the  time  required  for  the  resonator  mode  to  develop  is  comparable  to 
the  time  required  for  the  circulating  power  in  the  resonator  to  reach  a  level 
approaching  its  maximum  value,  substantial  energy  may  be  extracted  from  the 
resonator  during  a  time  period  when  that  energy  is  not  well  directed  to  the 
target.  In  that  event,  a  substantial  fraction  of  potentially  deliverable 
energy  will  be  wasted. 

The  allowable  amount  of  time  and  number  of  resonator  round  trips  for 
formation  of  a  good  transverse  mode  is  a  function  of  the  gain  of  the  laser; 
of  the  ration  between  saturation  intensity  and  the  intensity  of  the  "noise" 
signal  from  which  the  amplification  process  begins.  In  general  the  level  of 
spontaneous  emission  noise  tends  to  be  large  in  excimer  lasers  or  other 
lasers  with  relatively  short  wavelengths.  Thus  the  problem  of  transverse 
mode  formation  is  potentially  much  more  troublesome  for  short  pulsed  excimer 
lasers  than  for  lasers  operating  in  the  infrared.  The  potential  problem  of 
mode  formation  was  recognized  early  in  the  development  of  high  energy  excimer 
lasers. 


The  basic  assumption  underlying  this  work  is  that  mode  formation  properties 
can  be  studied  computationally  by  a  modelling  process  which  is  intended  to 
directly  imitate  the  physical  process,  namely  introduction  of  a  weak  wa  e 
with  randomized  phase  into  the  cavity,  followed  by  successive  round  trip 
propagation  of  the  radiation.  The  beam  quality  after  each  round  trip  can 
be  determined  in  various  ways,  of  which  the  best  is  simply  the  calculation 
of  the  overall  far  field  intensity  distribution.  After  a  certain  number  of 
round  trips,  in  a  particular  calculation,  the  far  field  peak  intensity  will 
have  reached  an  acceptable  fraction  (about  90%)  of  its  idealized  value  (i.e. 
of  the  value  that  would  result  for  a  wave  with  the  same  total  flux  but  with 
uniform  intensity  and  phase  at  the  output  aperture)  and  have  its  highest 
intensity  peak  falling  within  an  acceptably  small  angle  (half  a  diffraction 
angle)  of  its  final  "straight  ahead"  direction.  A  number  of  such  calculations 
were  performed.  It  was  found  that  in  general  the  computational  results  seemed 
in  satisfactory  qualitative  agreement  with  a  simple  formula  which  predicts  the 
average  number  of  round  trips  which  are  required  for  mode  formation.  A  more 
striking  finding  was  that  the  required  number  of  round  trips  and  the  approach 
of  the  far  field  properties  to  their  final  idealized  values  varies  quite 
substantially  from  case  to  case.  There  is  considerable  statistical  variation 
in  the  mode  formation  process.  Thus,  an  adequate  modelling  of  the  mode 
formation  process  requires  a  statistical  approach.  The  purpose  of  the 
present  study  is  to  carry  out  such  a  statistical  study  of  mode  formation. 

For  high  energy  lasers,  the  tube  Fresnel  number  (square  of  beam  halfwidth 
divided  by  wavelength  and  by  mirror  spacing)  can  vary  over  a  large  range 
(1  to  10,000).  Thus  a  realistic  wave  optics  calculation,  even  in  the  two 
dimensional  approximation,  can  require  a  very  large  number  of  mesh  points 
for  large  Fresnel  numbers.  It  is  difficult  to  be  precise,  but  the  number 
of  mesh  points  needs  to  be  of  the  order  of  the  tube  Fresnel  number;  hence, 
as  large  as  10,000.  Thus,  the  calculation  of  mode  formation  in  excimer 
lasers  can  require  large  amounts  of  computer  storage  and  time.  Consequently, 
in  the  present  study  the  approach  used  was  that  of  determining  the  scaling 
of  mode  formation  properties  as  a  function  of  tube  Fresnel  number  and 
magnification.  Calculations  were  performed  at  a  variety  of  values  of 
magnification  and  Fresnel  number.  During  the  course  of  the  work  it  was 
found  that  we  could  obtain  a  larger  number  of  modelling  calculations  and 
at  least  a  few  calculations  for  larger  values  of  Fresnel  number  than 
originally  anticipated. 

In  order  to  carry  out  a  substantial  number  of  mode  formation  calculations 
as  required  for  a  statistical  study,  it  was  very  desirable  to  arrange  the 
computer  program  to  function  as  efficiently  as  possible;  especially  to 
produce  results  as  close  as  possible  to  the  final  desired  form  to  avoid  the 
necessity  of  hand  plotting  voluminous  resluts.  It  was  also  desirable  to 
extend  the  code  to  enable  calculation  of  cases  with  Fresnel  numbers  larger 
than  those  that  could  be  treated  with  the  previously  abailable  code.  The 
extensions  of  the  wave  optics  code  are  discussed  in  the  following  sections. 


Concurrent  experimental  investigations  of  mode  formation  were  carried  ou: 
at  M1C0M.  The  present  computation  study,  including  a  number  of  calculations 
intended  to  model  specific  candidate  configurations  for  experiments,  was 
coordinated  with  this  experimental  work,  and  are  discussed  in  the  following 
sect  ion . 

II.  EXTENSION  OF  TWO  DIMENSIONAL  WAVE  OPTICS  CODE 

The  two  dimensional  wave  optics  resonator  code,  designated  as  CAVT7 ,  was 
quite  adequate  for  a  number  of  purposes.  However,  it  needed  extension  for  use 
in  mode  formation  modelling  studies  for  resonators  of  large  Fresnel  numbers 
associated  wfth  large  excimer  lasers.  This  section  brefly  discusses  the 
properties  of  the  CAVT7  code  and  of  the  extended  code,  designated  CAV2D, 
as  they  relate  to  those  investigations. 

As  background  inf ormat ion ,  it  may  be  of  interest  to  consider  why  a 
two  dimensional  wave  optics  code  is  of  use.  One  might  suppose  that  a  three 
dimensional  code  would  usually  be  required  to  deal  with  problem  of  laser 
resonators.  This  would  be  unfortunate,  if  true,  because  of  the  large  amounts 
of  computer  storage  and  computational  time  that  are  required  for  three 
dimensional  calculations.  For  a  wide  class  of  problems,  the  complex  optical 
amplitude,  which  for  a  particularly  axial  location  is  a  function  of  the  two 
transverse  variables  X  and  Y  and  can  be  expressed  rigorously  or  to  a 
satisfactory  degree  of  approximation  as  a  product  of  a  f "net- ion  of  X  and  a 
function  of  Y.  This  reduces  the  overall  three  dimensional  problem  to 
two  independent  two  dimensional  problems.  This  f actorabil ity  depends  on 
having  a  rectangular  symmetry  to  the  overall  problem  (problems  with 
circular  symmetry  can  also  be  reduced  to  one  dimensional  problems).  Factor- 
ability  also  requires  that  the  gain  as  a  function  of  transverse  position  can 
be  expressed  as  a  product  of  functions  of  X  and  Y.  This  condition  is  often 
satisfied  for  cases  of  weakly  saturated  gain,  and  in  particular  for  problems 
of  "empty  resonator:  type.  In  summary,  there  is  a  large  class  of  resonator 
problems  for  which  two  dimensional  calculations  are  quite  adequate.  The 
output  radiation  from  an  unstable  resonator  is  not  factorable  in  this  manner, 
because  of  the  obscuration  resulting  from  the  feedback  mirror.  Even  for 
the  problem  of  progagation  of  the  output  radiation  the  problem  is  considerably 
simpler  than  a  fully  general  therr  dimensional  situation.  The  output  can 
be  expressed  as  the  difference  of  two  functions,  each  of  which  is  separately 
factorable. 

Because  two  dimensional  wave  optics  calculations  are  of  broad  applicability, 
while  three  dimensional  calculations  require  more  storage  and  computer  time. 

We  have  until  recently  restircted  our  work  to  two  dimensional  calculations 
but  have  prepared  and  used  a  three  dimensional  code,  for  other  applications. 
Restriction  to  two  dimensional  problems  result  in  storage  requirements 
which  are  modest  for  most  applications  because  for  most  lasers  the  Fresnel 
number  is  not  very  large,  perhaps  a  few  hundred.  The  required  number  of  mesh 
points  is  only  perhaps  2048.  This  modest  mesh  point  requirement  made  it 
quite  feasible  to  employ  several  arrays  in  the  CAV2D  program  to  describe 
simultaneously  (for  each  round  trip)  the  amplitude  at  each  of  several  places. 
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High  energy  lasers  (e.g.,  excimer  lasers)  exist  which  may  have  much 
larger  values  of  Fresnel  number,  with  tube  Fresnel  number  as  large  as 
10,000,  than  the  class  of  lasers  previously  treated.  In  order  to  be  able 
to  carry  out  reliable  and  realistic  calculations,  including  adequate  resolution 
of  detail  etc.,  it  became  desirable  to  use  much  larger  numbers  of  mesh  points 
than  needed  previously.  We  accordingly  modifed  the  wave  optics  code  to  reduce 
the  number  of  separate  arrays  of  complex  optical  amplitude  to  the  minimum 
possible  number  (two).  This  involved  relatively  little  sacrifice  of  generality 
of  results.  It  does  become  necessary  to  make  any  desired  prints  or  printer 
plots  of  an  array  at  a  certain  stage  of  execution,  since  the  array  will  be 
overwritten  at  a  later  stage  of  execution. 

In  CAVT7  the  required  discrete  Fourier  transforms  had  been  carried  out 
with  an  FFT  subroutine  which  was  available  only  in  machine  language;  the 
Fortran  source  code  was  not  available.  A  separate  FFT  subroutine,  which  is 
available  in  Fortran  source  code,  was  introduced  instead  into  the  CAY2D  program 
in  order  to  facilitate  use  of  larger  amounts  of  computer  memory  in  certain 
cases . 

Features  were  also  added  for  the  specific  purpose  of  mode  formation 
studies.  Their  explanation  requires  comments  on  the  earlier  mode  formation 
calculations.  Calculations  are  carried  out  with  randomized  phase  for  the 
starting  wave,  in  order  to  model  the  effect  of  the  mode  buildup  from  noise. 

One  is  interested  in  the  output  optical  quality  as  it  affects  the  far 
field  intensity  distribution.  Thus  one  calculates,  after  each  iteration 
(i.e.  each  round  trip  of  radiation  through  the  resonator)  the  far  field 
intensity  distribution.  For  studying  mode  formation  the  option  had  earlier 
been  provided  of  calculating  and  making  a  printer  plot  of  the  far  field 
distribution  after  each  round  trip.  One  can  then  examine  the  succession  of 
printer  plots  that  are  produced  by  each  calculation.  This  had  revealed 
certain  general  features,  the  fact  that  after  a  few  round  trips  there  usually 
developed  a  pattern  which  is  similar  to  the  final  Fraunhofer  pattern,  but 
which  (a)  has  a  maximum  intensity  less  than  the  final  value,  (b)  has  its 
highest  peak  in  a  direction  different  from  the  final  "straight  ahead" 
direction,  and  (c)  displays  behavior  which  is  quantitatively  different  from 
case  to  case.  The  properties  (a)  and  (b)  can  best  be  displayed  by  a  plot 
of  the  relative  intensity,  and  the  angular  position  of  the  highest  peak,  as 
a  function  of  round  trip  number  and  were  originally  made  by  hand.  In 
order  to  avoid  the  tremendous  amount  of  hand  plotting  associated  with  a 
large  number  of  independent  calculations,  the  code  was  extended  to  optionally 
prepare  such  plots  using  the  line  printer.  One  could  print  the  far 
field  distribution  after  each  round  trip  if  desired,  but  this  would 
result  in  an  undesirably  large  amount  of  output  printing.  A  rather  large 
number,  well  over  100,  of  separate  cases  were  to  be  treated  and  it  seemed 
important  to  permit  optional  suppression  of  the  print  of  far  field  distribution 
after  each  round  trip. 

No  effort  has  been  made  here  to  describe  in  detail  the  steps  which  are 
involved  in  going  from  CAVT7  to  CAV2D  or  the  detailed  features  of  the  codes. 
These  can  be  understood  by  reference  to  the  code  listings  themselves.  The 
consequences  of  the  code  extension  can  be  noted  by  observing  the  enclosed 
samples  of  results.  A  considerable  number  of  calculations  have  been  performed. 


Some  for  larger  Fresnel  numbers  than  have  previously  been  attempted.  Methods 
that  would  permit  modelling  of  large  Fresnel  numbers  as  treated  here, 
presumably  the  only  calculations  for  Fresnel  numbers  this  large  are  those 
done  with  the  Horwitz  asymptotic  expansion  method. 

III.  MODELLING  STUDIES  RELATED  TO  C02  EXPERIMENTS 

Experimental  investigations  of  transverse  mode  formation  were  planned 
and  conducted  at  MICOM  during  the  same  general  time  period  as  that  in  which 
the  extended  computational  modelling  studies  were  being  carried  out.  The 
computational  modelling  was  coordinated  with  the  experimental  studies.  The 
initial  phase  of  experimental  studies  were  carried  out  at  MICOM  with  C02 
lasers;  it  is  this  phase  of  experimental  work  that  will  be  discussed  in  the 
following  paragraphs 

The  nominal  number  of  round  trips  for  formation  of  a  satisfactory 
transverse  mode  scales  as  the  logarithm  of  the  tub  Fresnel  number  (Ft)  and 
inversely  as  the  logarithm  of  the  magnification  (M)  of  the  (positive  branch 
confocal)  resonator: 

NRT  =  ln( Ft) /ln(M) . 

For  a  typical  E-beam  initiated,  electric  discharge  pumped  C02  laser  (EBL) , 
the  tube  Fresnel  number  is  of  the  order  of  100.  If  one  considers  a  typical 
magnification  of  the  order  of  2.0,  one  obtains  a  predicted  number  of  round 
trips  of  about  7.  To  convert  to  a  typical  mode  formation  time  we  assume  a 
mirror  separation  of  L=300  centimeters,  for  which  the  round  trip  time  is 
given  by  2L/c=20  nsec.  The  predicted  round  trip  time  is  then  about  7  times 
this  value,  or  about  140  nsec.  Such  a  time  is  substantially  shorter 
than  the  typical  overall  pulse  width  of  a  C02  EBL.  Thus  one  would  prefer  to 
employ  a  resonator  with  a  substantially  smaller  value  of  magnification  for 
such  studies,  provided  the  properties  of  such  a  low  magnification  resonator 
are  otherwise  satisfactory.  Attention  was  given  to  this  problem  during  these 
modelling  studies. 

It  must  be  recognized  that  there  is  some  practical  limit  to  how  small, 
more  precisely  how  near  unity,  the  magnification  of  an  unstable  resonator 
can  be  made.  As  M  approaches  unity,  the  resonator  approaches  stable 
type  with  plane  mirrors,  a  type  that  has  long  been  recognized  as  undesirable 
when  approached  from  the  stable  resonator  side.  For  magnifications  only 
slightly  in  excess  of  unity,  one  would  expect  that  the  discrimination 
between  various  transverse  modes  would  be  very  poor.  This  is  manifested  in 
the  general  type  of  calculations  being  conducted  in  this  study,  calculations 
which  iteratively  treat  propagation  back  and  forth  between  mirrors  until 
self  consistency  within  a  multiplicative  factor  is  achieved,  by  very  slow 
convergence,  or  even  a  failure  ever  to  achieve  convergence  within  a 
practicable  amount  of  calculation.  Slow  convergence  of  calculations  can 
also  occur  when  the  equivalent  Fresnel  number  of  the  resonator  is  near  an 
integer  plus  7/8,  e.g.  6.875.  The  modulus  of  the  ratio  of  optical  amplitudes 
at  a  selected  point  on  successive  round  trips  is  used  as  an  indicator  of 
convergence.  This  value  often  displays  an  oscillatory  behavior  when 
convergence  is  very  slow. 
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A  variety  of  values  of  magnification  was  treated  in  the  overall  trend 
studies  of  mode  formation,  including  values  of  1.414  and  1.32.  For  these 
values,  the  general  behavior  of  the  calculations  seemed  satisfactory.  In 
efforts  to  achieve  a  relatively  long  mode  formation  time  for  the  C02  EBL 
experimental  studies,  exploratory  calculations  were  also  carried  out  for 
smaller  values  of  M,  including  1.14,  1.184,  and  1.195.  For  these  smaller 
values  of  M  it  was  found  that  the  calculations  displayed  troublesome 
behavior,  with  very  slow  convergence  properties.  Also  for  some  of  these 
calculations  the  number  of  round  trips  required  for  formation  of  a  satis¬ 
factory  for  field  beam  were  even  greater  than  the  nominal  value  predicted  by 
the  formula  given  above.  No  significance  has  been  attached  to  the  latter 
fact,  in  view  of  the  peculiar  overall  behavior  of  the  calculations.  The 
general  conclusion  which  seems  to  follow  is  simply  that  modelling  calculations 
strongly  suggest  that  one  should  not  operate  an  unstable  resonator  with  a 
magnification  as  small  as  1.2. 

For  the  various  calculations  with  M=1.32,  the  behavior  seemed  quite 
reasonable.  These  calculations  include  not  only  the  M=1.32  cases  of  the 
general  trend  studies,  but  also  set  of  calculations  with  tube  Fresnel  number 
of  81.61  (for  possible  future  reference  we  mention  that  these  have  been 
assigned  run  numbers  483-486)  for  which  the  far  field  was  plotted  on  each 
iteration.  We  therefore  tentatively  recommended  an  experimental  arrangement 
with  a  magnification  of  1.32,  and  that  value  has  been  used.  We  cannot  say 
that  a  slightly  smaller  value  of  magnification  would  not  also  be  satisfactory, 
there  is  no  threshold  behavior,  as  far  as  we  know.  Note  that  use  of  a 
magnification  of  1.32  gives  a  predicted  mode  formation  time  which  is  about 
2.5  times  as  long  as  for  a  magnification  of  2.0.  Thus  it  seemed  possible 
to  push  the  expected  mode  formation  time  for  C02  EBL  experiments  to  the 
general  range  of  350  nsec. 

IV.  MODE  FORMATION  CALCULATIONS  FOR  SCALING  STUDIES 

As  noted,  the  earlier  modelling  studies  had  shown  an  appreciable  degree 
of  case  to  case  variation  in  transverse  mode  formation,  and  a  statistical 
study  was  needed.  The  present  study  was  planned  to  include  an  investigation 
of  the  statistical  properties  of  the  dynamics  of  transverse  mode  buildup  by 
performance  of  wave  optics  calculations  which  determine  the  transverse 
distribution  of  intensity  and  phase  in  the  resonator  and  the  resulting  far 
field  intensity  distribution  on  successive  round  trips  following  the  initiation 
by  a  wave  with  randomized  phase  distribution. 

The  average  number  of  round  trips  required  for  formation  of  an  output 
beam  of  satisfactory  output  quality,  and  the  statistical  spread  of  this 
number,  was  to  be  determined  for  each  of  several  sets  of  resonator  parameters. 

The  numerical  quantity  of  modelling  calculations  was  not  specified,  but 
was  expected  to  depend  on  computer  time  and  memory  requirements  and  availability. 
These  requirements  are  quite  substantial  for  the  larger  values  of  Fresnel 
number,  which  are  of  greatest  interest  for  excimer  applications.  Nevertheless 
it  has  turned  out  that  quite  a  large  number  (over  200)  of  separate  mode 
formation  modelling  calculations  have  been  performed. 
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A  relatively  modest  number  (less  than  200)  of  mode  formation  modelling 
calculations  would  presumably  be  adequate  to  determine  the  statistical 
properties  for  a  particular  combination  of  tube  Fresnel  number  and  magnifica¬ 
tion.  Unfortunately,  the  Fresnel  numbers  of  greatest  importance  for  the 
excimer  applications  are  quite  large  (of  the  order  of  10,000).  Reliable 
calculations  for  such  cases  require  a  very  large  number  of  transverse  mesh 
points  (number  of  mesh  points  comparable  to  or  somewhat  larger  than  the 
Fresnel  number).  At  the  outset  of  this  work  it  appeared  that  such  calculations 
would  be  entirely  unfeasible.  It  has  turned  out  that  we  can  barely  reach 
the  values  of  Fresnel  number  which  excimer  lasers  are  likely  to  have,  but 
the  computer  time  requirements  are  quite  large.  The  investigation  of  mode 
formation  properties  has  therefore  proceeded  largely  in  terms  of  a  scaling 
study,  as  was  originally  planned. 

Calculations  have  been  carried  out  up  to  reasonably  large  Fresnel 
numbers,  as  planned.  In  order  to  extend  the  results  to  the  excimer  range, 
as  well  as  to  gain  knowledge  of  the  scaling  trends  for  general  purposes,  we 
have  carried  out  mode  formation  calculations  for  a  number  of  combinations  of 
Fresnel  number  and  magnification.  In  this  way  one  can  dete  nc  the  scaling 
trends,  and  use  them  as  a  means  to  predict  the  average  and  itistical  spread 
of  the  number  of  round  trip  times  required  for  satisfactory  >de  formation 
for  typical  excimer  lasers. 

The  combination  of  (a)  a  requirement  to  perform  several  ‘'vidual 
(statistically  independent)  calculations  for  each  set  of  re*.  .■  .r  parameters, 
led  us  to  carry  out  a  rather  large  number  of  individual  calculations.  Some 
discussion  of  the  individual  calculations  will  be  given  in  this  section.  To 
investigate  statistical  properties  and  scaling  trends  it  became  virtually 
necessary,  because  of  the  large  volume  of  results,  to  prepare  auxiliary 
computer  programs. 

Individual  mode  formation  modelling  calculations  have  been  assigned 
run  numbers,  which  will  serve  as  a  convenient  method  for  referring  to 
particular  runs  and  the  associated  plots  of  results.  The  plots  which  are 
prepared  in  a  form  suitable  for  inclusion  in  this  report  by  an  auxiliary 
computer  program  MFLPQ  are  included.  The  run  numbers  are  listed  on  the 
plots,  and  take  the  place  of  Figure  numbers. 

A  large  fraction  of  the  calculations  have  involved  resonator  magnifications 
of  approximately  1.32,  1.414,  1.587,  2.0,  2.8284,  and  4.0.  The  expected 
number  of  round  trips  required  for  mode  formation  is  strongly  dependent  on 
magnification,  being  only  one-fourth  as  large  for  a  magnification  of  4.0  as 
for  1.414.  Consequently  the  results  for  smaller  values  of  magnification  can 
show  a  greater  richness  of  detail  in  fluctuations  of  intensity  and  angular 
position  prior  to  setting  down. 

The  calculations  have  largely  employed  tube  (outer)  Fresnel  numbers 
which  ranged  in  multiples  of  2.0  from  76.8  to  1228.8,  with  a  few  cases  going 
to  2457.6  and  4915.2. 
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Because  of  the  inherent  nature  of  plots  generated  by  computer  plotters, 
the  plots  of  individual  runs  are  rotated  90  degrees  on  the  page  as  cor.par.  . 
to  conventional  plots.  To  orient  each  plot  in  the  manner  associated  w?tn 
conventional  (e.g.  hand  drawn)  graphs,  each  page  would  need  to  be  rotated  so 
that  the  label  "IP/10"  is  on  the  left  hand  vertical  border,  and  the  label 
"iHEiA"  is  on  the  right  hand  vertical  border.  The  values  :  TP/ 10,  i.e.  of  th> 
ratio  of  the  peak  intensity  on  a  particular  round  trip  to  the  iueai  (uniphasi' 
value,  are  plotted  using  the  character  "X".  The  variable  THETA  is  the  angle, 
measured  in  units  of  the  diffraction  angle  (ratio  of  wavelength  to  near  field, 
output  beam  width),  between  the  nominal,  straight  ahead  direction  and  t 
direction  at  which  the  highest  intensity  is  found  after  each,  resonator 
round  trip.  The  values  of  THETA  are  plotted  using  the  character 
number  of  the  round  trip  is  indicated,  1,  2,  3,  etc.  The  scale  sizi  use-.:  in 
connection  with  the  round  trip  number  is  different  among  various  pi-  :  , 

only  integer  values  art1  meaningful. 

In  the  plots,  IP/10  ranges  from  0  to  1.0.  It  can  be  noted  that  : he  vu iu> 
of  this  parameter  is  often  quite  small,  perhaps  0.1  or  less,  for  tia  first 
one  or  more  round  trips.  In  the  plots,  THETA  varies  from  -5d  to  + 
diffraction  angles.  It  can  also  he  noted  that  the  value  of  THETA  i\  r  the 
r irst  one  or  nor-:  round  trips  is  sometimes  several  diffraction  ancles  in 
magnitude.  We  emphasize,  for  definiteness,  that  the  independent  variable 
in  the  plots  is  the  actual  round  trip  numbers.  In  later  summary  a.u:  statist:  ..1 
plots  the  independent  variable  is  instead  a  normalized  parameter. 

For  each  mode  formation  modelling  calculation,  the  principal  properties  -  : 
interest  are:  (1)  the  number  of  round  trips,  particularly  as  compared  to  the 
predictions  of  the  nominal  formula,  required  to  produce  an  IP/10  value  which 
has  reached,  and  maintains  on  later  round  trips,  a  large  fraction,  anc 
(2)  the  number  of  round  trips,  particularly  as  compared  to  the  predictions  of 
the  nominal  formula,  required  to  produce  a  THETA  value  which  has  reached,  and 
maintains  on  later  round  trips,  a  magnitude  wh'ch  is  rather  small  (less  than 
half  a  diffraction  angle).  For  the  entire  set  of  such  calculations,  and/or 
for  various  subsets,  the  statistical  variability  of  both  the  intensity 
and  angular  properties  is  of  major  interest. 

In  general,  the  mode  formation  seems  reasonably  complete  within  a  number  of 
round  trips  given  by  the  nominal  formula,  the  ratio  of  logarithms  of  tube 
Fresnel  number  and  magnification.  But  it  is  clear  from  examination  of  the 
plots  that  there  is  a  significant  statistical  spread  in  the  results.  To 
facilitate  examination  and  analysis  of  the  statistical  properties,  a  separate 
computer  program  MFRSCHPLOT  was  prepared  and  used. 

V.  COMPUTATIONAL  FACILITIES  FOR  ANALYSES  OF  MODE  FORMATION  RESULTS 


The  general  intent  in  the  mode  formation  portion  of  this  work  has  been 
to  model  the  build  up  of  transverse  modes  in  unstable  resonators  which  are 
reasonably  typical  of  those  to  be  employed  in  the  DARPA  excimer  program  as 
a  means  of  investigating  the  significant  effects  which  will  arise  experimentally. 
The  general  approach  is  described  elsewhere;  essentially  one  models  the  starting 
wave  with  a  wave  of  uniform  intensity  but  randomized  phase. 


The  statistical  properties  of  mode  build  up  were  investigated  by  performing 
a  number  of  independent  modelling  calculations,  and  performing  statistical 
analyses  of  the  combined  results.  It  was  realized  at  the  beginning  of  this 
work  that  the  amount  and  statistical  significance  of  the  overall  results 
would  be  dependent  on  the  volume  of  calculations  which  could  be  performed 
within  the  limits  of  manpower,  computer  availability,  memory,  and  speed.  It 
was  not  at  all  clear  at  the  outset  how  large  a  volume  of  calculations  could 
be  performed  during  this  study.  It  has  in  fact  turned  out  that  quite  a  large 
volume  of  calculations  have  been  performed,  some  200  moderate  to  very  large 
calculations  have  been  performed.  The  overall  course  of  the  work  has  been 
affected  in  various  ways  by  features  of  the  various  computers  and  ancillary 
equipment  which  have  been  used.  Some  of  these  features  and  their  significance 
will  be  described  in  the  following  paragraphs. 

For  visualization  of  computed  results  it  is  desirable  to  have  some  form 
of  plotting  capability  in  conjunction  with  computations.  In  the  present  case, 
this  seems  to  be  a  fairly  general  situation,  while  it  is  possible  to  prepare 
"smooth"  line  plots,  i.e.  moderately  high  resolution  plots,  of  computed  results 
as  the  computations  proceed,  it  is  time  consuming  and  expensive  to  do  so. 

Such  plots  require  use  of  separate  facilities  which  must  be  user  operated 
(i.e.  operated  by  the  investigator  or  his  direct  associates  rather  than  by 
computer  operator  personnel)  separately  from  and  independent  of  the  numerical 
computations  themselves.  It  would  seem  desirable  to  have  available  something 
like  a  Tektronix  plot  capability  which  can  simply  be  ordered  up  by  the  submitted 
run  deck  itself. 

In  the  absence  of  automatically  obtainable  line  plots,  one  can  prepare 
so  called  "printer  plots"  by  suitable  programming.  The  plots  are  necessarily 
discrete  rather  than  smooth  in  appearance,  but  are  satisfactory  in  many 
respects.  To  minimize  the  degree  of  "coarseness"  of  the  plots  one  tends  to 
use  a  large  portion  of  the  maximum  number  of  positions  (ofter  132)  which  are 
available  across  the  printer  paper,  which  is  considerably  wider  than  ordinary 
writing  paper  or  typewriter  paper.  We  have  for  simplicity  often  used  100 
positions  for  the  plotted  points  themselves  plus  several  more  columns  for 
lables,  tic  marks,  etc.  At  the  beginning  of  our  work  on  mode  formation  the 
CAVT7  computer  code  had  a  printer  plot  provision  for  the  far  field  intensity 
distribution.  Initially  in  the  mode  formation  studies  we  had  extracted  by 
inspection  of  the  far  field  plots  the  angular  position  of  the  highest 
intensity  point  in  the  far  field  and  also  the  relative  intensity  at  the  point 
for  each  resonator  round  trip.  The  peak  intensity  and  angular  position  as 
a  function  of  round  trip  number  were  then  plotted  by  hand  in  a  separate 
procedure . 

When  It  was  clearly  realized  that  mode  build  up  is  statistical  in  nature 
and  requires  a  number  of  statistically  independent  calculations  for  suitable 
modelling,  it  became  clear  that  the  extraction  and  plotting  of  the  peak 
intensity  and  angular  position  as  a  function  of  round  trip  number  should  be 
automated.  This  was  accomplished  in  a  subroutine  MFLPP  (mnemonic  for  "mode 
formation  line  nrinter  nlot") .  The  dot  occupies  somewhat  over  100  positions 
across  the  printer  paper.  For  convenience  it  was  arranged  that  one  line 
was  usually  skipped  between  each  line  which  is  used  for  plotting  results  of 
a  particular  round  trip.  Thus  some  plots  occupy  more  than  one  printer  page. 

The  plots  are  optional  but  were  almost  always  called  for  in  the  input  data 


for  computer  runs  In  the  present  work.  It  is  particularly  convenient 
that  the  plots  are  entirely  automatic  and  require  no  further  effort  or 
intervention  by  the  investigator,  and  are  physically  a  part  of  the  overall 
printed  output. 

From  inspection  of  each  (MFLPP)  plot  one  can  make  an  assignment  of  the 
approximate  number  of  round  trips  which  were  required  in  that  instance  for 
obtaining  a  certain  level  of  relative  peak  intensity  (about  90  percent)  and 
also  for  obtaining  and  maintaining  a  desired  direct ional  ity ,  within  one-half 
of  the  diffraction  angle  from  the  nominal  straight  ahead  direction.  It 
initially  seemed  preferable  to  deliberately  have  human  intervention  in 
assigning  values  of  the  "required  number  of  round  trips",  partly  because  of 
uncertainty  as  to  what  the  criteria  for  satisfactory  mode  formation  should 
be  as  well  as  of  course  to  simply  examine  the  various  plots  to  take  note  of 
any  trends  that  can  be  spotted,  including  possibly  entirely  unexpected  ones. 

A  considerable  number  of  runs  were  examined  and  subjected  to  preliminary 
analysis  in  the  fashion  just  described.  This  initialy  approach  was  limited 
to  consideration  of  only  the  number  of  round  trips  required  before  the  mode 
can  be  said  to  be  satisfactorily  formed,  with  no  information  obtained  about 
the  spread  of  results  prior  to  its  settling  down  to  a  satisfactory  mode. 

Also  the  criteria  for  judging  when  the  mode  is  felt  to  be  satisfactorily 
formed  introduces  a  substantial  element  of  subjectivity  into  this  approach. 
After  a  considerable  amount  of  this  work  had  been  done,  it  appeared  that  a 
different  approach  was  desirable. 

Rather  than  limiting  statistical  analyses  to  the  extimated  numbers  of 
round  trips  required  for  satisfactory  completion  of  the  mode  formation  process, 
it  seemed  preferable  to  include  in  the  analyses  the  full  history  of  the 
mode  formation  process,  the  angular  position  of  the  most  intense  for  field 
point  and  its  relative  intensity  for  each  round  trip.  For  this  purpose  it 
became  necessary  to  put  into  machine  readable  form  the  results  of  the  rather 
large  number  of  mode  formation  calculations  which  had  been  performed.  This 
was  done,  and  involved  keypunching,  checking,  and  further  manipulation  of 
several  thousand  data  cards.  This  card  images  were  eventually  stored  on 
mass  storage  and  on  magnetic  tape,  to  facilitate  repeated  input  to  the 
computer  as  needed  for  further  analyses. 

VI.  COMPUTER  PROGRAM  MFLPQ  FOR  MAKING  LINE  PRINTER  PLOTS  OF  MOPE  FORMATION 
RESULTS 

It  was  also  realized  that  a  modified  computer  generated  graph  of  the 
type  produced  by  the  MFLPP  subroutine  would  be  desirable  in  order  to  present 
the  principal  computed  results  in  conveniently  readable  report  form.  Two 
aspects  were  concerned.  First,  the  routinely  generated  MFLPP  plots  are 
wider  than  typewriter  paper,  this  porblem  could  be  solved  by  use  of  a 
reducing  photocopy  operation  during  or  prior  to  preparation  of  the  technical 
report  presenting  the  results  of  this  work,  although  there  would  be  some 
additional  complications  due  to  the  fact  that  some  of  the  plots  occupy 
more  than  one  printout  page.  Second,  the  plots  were  all  on  the  "striped" 
side  of  the  printer  paper,  which  does  not  produce  a  particularly  pleasing 
photocopy.  For  reasons  that  are  not  clear  to  this  author,  mainframe  computer 


installations  seem  to  prefer  printing  on  the  "striped"  side,  and  there  is 
some  inertia,  and  additional  control  card  preparation,  involved  in  getting 
printout  on  the  clear  white  side  of  the  paper.  The  upshot  of  this  is  that 
while  it  is  quite  feasible  to  get  an  occasional  run  printed  on  the  white 
side,  it  would  be  difficult  to  get  numerous  routine  runs  printed  in  that 
fashion.  It  is  quite  remarkable  that  such  mundane  details  became  involved 
even  when  carrying  out  rather  large  scale  computations.  It  became  desireable 
to  prepare  a  separate  computer  program  for  preparing  printer  plots  of  mode 
formation  results,  similar  to  the  MFLPP  plots,  in  a  size  and  format  suitable 
for  reporduction  in  a  technical  report. 

Although  a  printer  plot  progarm  such  as  was  needed  could  have  been  prepared 
directly  for  a  mainframe  computer,  it  happened  to  be  convenient  to  prepare 
the  program  with  a  desktop  computer  and  associate  printer  which  ordinarily 
uses  typewriter  sized  paper.  This  was  particularly  convenient  because  trial 
plots  could  be  made  and  examined  directly  on  typewriter  sized  paper  and  the 
program  immediately  adjusted  as  needed.  It  also  happened  that  the  Fortran 
capability  of  the  desktop  computer  greatly  facilitated  such  testing  and  program 
development,  sicce  one  did  not  have  to  go  to  a  mainframe  installation,  or  even 
use  the  desktop  computer  as  a  remote  terminal  facility  operating  in  terminal 
demand  mode,  for  such  program  development.  The  resulting  computer  program, 
named  MFLPQ  for  similarity  to  MFLPP,  includes  optional  features  which  are 
not  present,  or  needed,  in  MFLPP.  For  greater  clarity  of  presentation,  one 
or  two  lines  are  skipped  between  the  plotted  line  for  each  round  trip  in 
cases  where  the  total  number  of  round  trips  is  small  compared  to  the  maximum 
number  that  can  be  presented  on  a  typewriter  sized  page. 

There  were  several  possibilities  with  respect  to  preparation  of  typewriter 
paper  sized  plots  of  mode  formation.  Even  though  the  data  had  been  re-entered 
into  punched  cards,  which  cannot  be  directly  read  into  a  desktop  computer, 
the  desktop  computer  could  be  used  to  produce  plots.  This  could  be  accomplished 
by  transmitting  portions  of  the  plot  data  over  a  telephone  line  and  modem  form 
a  mainframe  computer,  avter  being  read  in  from  cards,  to  the  desktop  computer. 
This  mode  of  operation  was  in  fact  utilized  to  a  limited  extent,  but  was  not 
used  for  the  bulk  of  the  plotting.  Instead  the  Fortran  program  which  had  been 
developed  on  the  desktop  computer  was  transmitted  in  Fortran  source  form  to 
the  mainframe  computer  over  a  phone  line  and  complied  on  the  mainframe  computer. 
The  program  was  then  run  on  the  mainframe  computer,  using  one  or  the  other  of 
two  options.  One  option,  which  was  used  in  a  limited  fashion,  involves 
operating  the  mainframe  computer  in  terminal  demand  mode  from  the  desktop 
computer,  transmitting  the  output  over  the  phone  line  to  the  desktop  computer, 
then  printing  on  the  typewriter  sized  printer.  This  produces  quite  satisfactory 
plots  and  avoids  the  complexities  of  getting  numerous  sets  of  output  data 
printed  on  white  side  of  paper  at  mainframe  installation.  However,  the 
large  bulk  of  plots  (about  200  pages)  ruled  against  doing  all  the  plots  in 
this  mode  of  operation.  For  the  final  plotting,  we  switched  to  printing  as 
well  as  calculating  with  the  mainframe  computer,  and  use  of  suitable  control 
cards,  etc.,  to  get  plots  on  white  side  of  paper.  The  plots  still  do  not 
have  as  great  a  contrast  as  would  be  desired,  since  a  fresh  printer  ribbon  was 
not  in  use  on  the  mainframe  printer. 


For  performance  of  the  various  statistical  analyses  it  was  desirable 
to  be  able  to  access  the  entire  "database"  of  results  from  some  200  calculations 
simultaneously.  This  ruled  out  direct  calculations  with  the  desktop  computer 
which  does  not  have  that  much  mass  storage  available,  although  the  resulting 
plots  themselves  can  be  transmitted  over  a  phone  line  and  printed  on  typewriter 
sized  paper. 

VII.  COMPUTER  PROGRAM  MFRSCHPLOT  FOR  SEARCHING  OUT  MODE  FORMATION  RESULTS 
AND  PLOTTING  THEM  (AND  MAKING  STATISTICAL  CALCULATIONS  AND  PLOTS) 

When  this  computer  program  began,  the  intended  function  (as  suggested  by 
the  program  name,  which  is  a  mnemonic  for  "mode  formation  search  and  plot" 
was  to  search  out  selected  sets  of  runs  according  to  various  criteria  and  plot 
them  as  a  group.  To  prepare  a  plot  in  which  the  number  of  runs  had  produced 
results  with  that  value  would  be  represented  by  successive  letters  of  the 
alphabet.  This  form  of  presentation  enables  one  to  readily  visualize  the 
statistical  spread  of  results.  It  was  desired  that  various  sets  of  selection 
criteria  could  be  used.  Specific  statistical  calculations  and  plots  were  later 
added  to  the  program  and  are  an  important  further  function. 

The  first  type  of  selection  criterion  was  the  identifying  "run  number", 
RUNNO,  which  had  been  assigned  to  each  mode  formation  calculation  as  a  sort  of 
"pseudo  serial  number"  identifier.  An  input  data  parameter,  SRCHRN,  of  type 
LOGICAL,  is  read  in  at  essentially  the  start  of  MFRSCHPLOT  execution.  What 
its  value  is  ".TRUE."  the  program  reads  in  a  set  of  run  numbers  which  are  to 
be  located,  and  then  proceeds  to  locate  them. 

The  second  type  of  selection  criteria  is  used  whenever  the  input  value  of 
SRCHRN  is  ".FALSE.";  in  such  cases  the  computer  reads  in  a  set  of  test  values 
of  five  parameters.  These  paramenters  are  TXNF2,  TXMAG1 ,  TEPSE,  TXNMIR,  and 
TYSEED,  the  initial  "T"  denoting  that  they  are  test  values  for  variables 
which  are  as  given  by  the  remainder  of  the  test  variable  name.  For  instance, 
the  value  of  TXNF2  (assuming  it  is  greater  than  a  certain  fraction,  0.001), 
is  the  test  value  for  the  variable  XNF2,  which  is  one  of  the  identifying 
variables  contained  in  the  "database"  which  consists  of  defining  parameters  and 
results  of  mode  formation  computer  calculations.  To  ignore  any  member  of 
the  set  of  test  parameters  one  merely  assigns  it  a  value  of  -1.0. 

With  this  program  design  one  can  readily  select  for  consideration  all 
runs  which  agree  with  any  specified  set  of  test  variables  which  are  included 
in  the  overall  set  of  five.  As  a  special  case  one  can  set  all  five  test 
parameters  to  -1.,  in  which  case  the  program  will  select  all  members  of  the 
set  of  computed  results  for  further  consideration.  The  requirement  that 
selected  runs  shall  satisfy  more  than  one  criterion  is  accomplished  by  use 
of  a  set  of  logical  variables,  LI,  L2,  etc.  and  use  of  the  logical  ".AND." 
function  of  all  five.  Each  parameter  for  which  the  input  test  value  is 
negative  produces  a  ".TRUE."  value  of  the  corresponding  logical  variable, 
as  also  occurs  for  each  case  of  a  numerical  match. 


The  principal  interest  is  in  the  second  of  the  two  above  described 
selection  criteria,  and  the  remainder  of  this  discussion  will  be  limited  to 
that  case.  The  total  number  of  "matches:,  of  computed  results  which  agree 
with  the  test  parameters  as  mentioned  above,  is  counted  and  assigned  to  the 
variable  TOTNOM.  Account  is  kept  of  the  runs  which  are  selected  by  assigning 
values  to  a  array  MATCH(I) ,  where  I  range  from  1  to  TOTNOM.  The  value  of 
MATCH(I)  is  the  first  index  of  the  doubly  subscripted  array  of  sets  of  results 
which  form  the  "database."  For  instance  if  the  second  of  the  sets  of  results 
which  "matches"  a  given  set  of  test  variables  is  the  seventh  of  the  overall 
sets  of  results,  then  MATCH(2)  is  set  to  7.  By  use  of  MATCH(I)  as  a  set 
of  array  indices,  the  program  can  readily  reference  the  appropriate  data  for 
later  manipulations. 

After  having  found  the  set  of  "matches",  of  runs  which  satisfy  the  desired 
criteria,  the  MFRSCHPLOT  program  proceeds  to  print  a  list  of  the  run  number 
which  have  been  selected,  and  also  a  list  of  all  the  identifying  parameters 
(XNF2,  etc.)  for  the  selected  runs.  Zt  then  generates  printer  plots  of 
combined  results  for  this  set  of  runs,  listing  in  the  printed  figure  caption 
the  number  of  computer  modelling  runs  which  are  bieng  represented  and  the 
selection  criterial  which  have  been  employed.  Two  plots  are  produced,  one  for 
the  peak  value  of  relative  far  field  intensity,  the  other  for  the  angular 
position  of  the  peak.  The  plots  naturally  have  the  general  appearance  of 
individual  plots  produced  by  the  MFLPP  and  MFLPQ  printer  plot  programs. 

Instead  of  using  a  single  character  (X  or.)  to  represent  a  single  result, 
these  plots  use  various  letters  of  the  alphabet  to  represent  the  number  of 
runs  for  which  the  results  fall  with  the  specified  (necessarily  discrete) 
range.  Thus  a  letter  "A"  appears  at  any  position  where  one  and  only  one  mode 
formation  calculation  has  produced  a  result  with  that  value,  the  letter 
"B"  appears  where  two  calculations  have  produced  a  result  with  that  value. 

Such  "combined  plots"  are  always  produced,  i.e.  no  input  parameter  is  used  to 
specify  whether  to  produce  sudh  plots  or  not. 

The  second  type  of  calculations  and  associated  set  of  plots  is  optional, 
being  controlled  by  the  input  parameters  STATSC  (mnemonic  for  "statistical 
calculations"),  STABLE  ("statistical  table"),  and  SPLOTS  ("statistical  plots") 
The  associated  calculations,  print  of  table,  or  plot  is  performed  only 
if  the  input  parameter  is  zero . 

Statistical  calculations  are  performed  by  a  subroutine  MEANSD  (mnemoinc 
for  "mean  and  standard  deviation")  if  STATSC  is  zero.  The  mean  and  standard 
deviation  of  the  intensity  and  angular  position  are  separately  calculated 
for  each  value  of  the  independent  variable,  closely  related  to  number  of 
round  trips  in  the  resonator.  Intensity  and  angular  position  calculations 
are  carried  out  by  separate  calls  to  the  subroutine. 

If  STABLE  is  zero,  or  blank  on  the  input  data  card,  a  table  giving  the 
mean  and  standard  deviation  for  both  intensity  and  angular  position  is  printed 


If  SPLOTS  is  zero,  separate  printer  plots  are  made  for  intensity  and 
angular  position,  each  of  which  displays  the  value  of  the  mean  by  the  letter 
"M" .  The  statistical  uncertainty  of  the  set  of  results  is  indicated  by 
printing  the  letter  "S"  at  positions  corresponding  to  one  standard  deviation 
more  and  less  than  the  mean  value,  except  that  it  is  omitted  if  it  would  fall 
outside  the  plot.  Dots  are  used  to  fill  in  the  space  between  the  letters 
"S"  and  the  "M" .  Such  plots  are  perhaps  the  most  informative  of  all  types 
of  display  we  have  used  in  this  work. 

VIII.  DISCUSSION  OF  RESULTS 

The  collection  of  results  of  mode  formation  modelling  calculations  is 
perhaps  most  readily  visualized  by  reference  to  the  several  plots  of  the  type 
which  are  labeled  as  "combined  results";  such  labelling  easily  distinguishes 
them  from  plots  of  individual  calculations,  which  are  labelled  at  "Run  XXX." 
These  are  of  two  subtypes,  which  will  be  referred  to  as  scatter  plots  and 
statistical  plots.  The  two  subtypes  are  not  explicitly  distinguished  by 
their  labels. 

For  each  of  these  combined  results  plots,  the  independent  variable 
represents  twenty  times  the  normalized  value  of  the  round  trip  number.  For 
example,  an  independent  variable  value  of  32  corresponds  to  a  number  of 
round  trips  which  is  just  equal  to  1.6  times  the  nominal  value  (ratio  of 
logarithms  of  tube  Fresnel  number  and  magnification).  This  is  different 
from  the  independent  variable  used  in  the  plots  of  individual  caculations, 
and  permits  meaningful  inclusion  on  the  same  combined  results  plot  of  results 
obtained  for  various  combinations  of  resonator  parameters.  The  dependent 
variables,  IP/10  and  THETA,  range  from  0  to  1.0,  and  from  -5.0  to  +5.0, 
respectively,  as  in  the  plots  of  results  of  individual  runs. 

In  the  scatter  plots  a  measure  of  the  "density"  of  values  is  indicated 
by  successive  letters  of  the  alphabet,  with  "A"  corresponding  to  the  fact 
that  only  one  run  of  the  group  considered  produced  a  value  within  the  discrete 
range  involved,  the  letter  "B"  corresponding  to  two  such  runs.  Separate 
scatter  plots  were  produced  for  IP/10  and  for  THETA. 

From  the  scatter  plots  of  IP/10  one  can  readily  discern  a  pronounced 
■n,  statistical  variability  in  the  earlier  stages  of  the  mode  formation  process. 

In  fact,  there  is  still  considerable  spread  for  values  of  normalized  round 
trip  number  for  which  the  IP/10  values  are  clustering  about  a  moderately 
large  value,  say  0.80.  From  inspection  of  the  full  set  of  such  plots  one 
might  perhaps  subjectively  conclude  that  the  transverse  mode  has  achieved  a 
resonably  good  intensity  value  within  the  nominal  number  of  round  trips, 
but  there  is  scatter  corresponding  to  a  substantial  fraction  of  cases 
which  require  a  larger  number  of  round  trips  for  satisfactory  mode  formation 
as  measured  by  relative  peak  intensity. 


The  scatter  plots  of  THETA  Indicate  a  very  broad  angular  spread  in  early 
stages,  and  suggest  a  monotonlc  decrease  in  angular  spread  as  round  trip 
number  (and  hence  time)  increases.  One  would  perhaps  subjectively  conclude 
that  the  angular  spread  has  become  and  remains  moderately  small  after  the 
number  of  round  trips  reaches  its  nominal  value  (20  units  for  the  independent 
variable  in  tha  scatter  plots),  but  there  is  still  a  further  noticeable 
decrease  in  angular  spread  at  later  times. 

A  more  quant iative  presentation  of  the  statistical  properties  of  the 
mose  formation  results  is  given  in  what  we  designate  as  the  statistical  plots. 
The  data  which  has  been  obtained  from  ’'sorting"  of  the  overall  set  of  runs 
to  find  those  which  match  specified  sets  of  parameters  has  already  been 
generated  in  preparation  of  the  scatter  plots.  For  the  statistical  plots 
there  is  a  further  stage  of  calculation  in  which  the  mean  and  standard 
deviation  of  all  values  falling  at  each  selected  value  of  the  independent 
variable  are  computed;  the  mean  and  standard  deviation  are  then  Indicated 
on  the  statistical  plots.  There  is  a  separate  plot  for  intensity  and  for 
angle  (just  as  for  the  scatter  plots) .  The  character  ”M"  represents  the  mean 
value.  The  character  "S"  is  plotted  at  a  distance  above  and  below  the  mean 
which  is  equal  to  the  computed  value  of  the  standard  deviation,  of  course 
points  for  which  the  upper  ”S"  would  fall  off  the  top  of  the  graph  are 
not  plotted. 

The  statistical  plots  for  IP/10  typically  are  concave  upward  for  small 
values  of  the  Independent  variable,  then  tend  to  be  straight  for  IP/IO  near 
one-half,  and  finally  become  concave  downward.  This  can  be  roughly  described 
as  sort  of  "S"  shape,  through  the  curvature  is  smaller  than  one  tends  to 
associate  with  that  letter.  In  any  event,  the  trend  is  clearly  monotonically 
upward,  as  one  would  certainly  expect.  Near  the  central  part  of  the  plot, 
there  is  no  clearly  discernible  trend  regarding  the  magnitude  of  the  standard 
deviation.  The  standard  deviation  is  relatively  small  for  both  extremes 
of  the  independent  variable,  as  it  would  almost  have  to  be.  The  statistical 
spread  is  still  quite  substantial,  with  a  standard  deviation  of  the  order  of 
0.1,  when  the  number  of  round  trips  has  reached  its  nominal  value.  From 
the  statistical  plot  for  1P/I0  obtained  from  the  combined  results  of  all 
198  calculations,  one  would  conclude  that  the  mode  is  fairly  well,  but  not 
fully,  formed  after  a  number  of  round  trips  equal  to  the  nominal  value. 

The  statistical  plots  for  THETA  indicate  a  standard  deviation  of  some 
three  or  four  diffraction  angles  at  very  early  times,  and  a  monotonic 
decrease  with  increasing  value  of  independent  variable.  The  decrease  in 
standard  deviation  apparently  does  not  become  pronounced  until  a  substantial 
fraction  of  the  nominal  number  of  round  trips  have  occurred.  From  the 
statistical  plot  ofr  THETA  for  the  combined  results  of  all  198  calculations, 
one  would  conclude  that  the  angular  spread  has  become  less  than  one  diffraction 
angle  after  a  number  of  round  trips  equal  to  the  nominal  value.  This  seems 
a  fairly  well  formed  mode,  although  the  angular  spread  clearly  decreases 
further . 

The  angular  spread  can  be  at  least  qualitatively  fitted  by  a  Gaussian 
function  of  normalized  round  trip  number.  The  value  of  SDT(T),  where  SDT 
means  standard  deviation  for  angle  THETA  as  a  function  of  time  T,  can  be 
expressed  as 
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SDT(T)  -  3.6  exp[-2(T/TN)**2] , 


where  TN  is  the  nominal  time  for  mode  formation.  This  predicts  standard 
deviation  values  of  3.6,  2.2,  and  0.5  diffraction  angles  at  times  corresponding 
to  independent  zero,  one-half,  and  one  times  the  nominal  mode  formation  time, 
respectively.  We  emphasize  that  no  quantitative  curve  fitting  was  done  to 
obtain  the  above  expression;  it  represents  only  an  eyeball  fit.  The  significant 
point  is  merely  that  the  behavior  of  the  plot  is  qualitatively  similar  to  that 
of  a  Gaussian. 


IX.  INDIVIDUAL  MODE  FORMATION  CALCULATIONS 
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RUN  1 C  5  .  TRANSVERSE  MO^E  FORMATION.  RELATIVE  VALUES  OF 

CENTRAL  FAR-FIELD  INTENSITY  IP/IO,  ARE  INDICATED  BY  X. 
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RON  181.  TRANSVERSE  MODE  FORMATION.  RELATIVE  VALUfcS  OF 
CENTRAL  FAR-FIELD  INTENSITY  IP/IC,  ARE  INDICATED  BY  X. 

the  angle  theta  measures  the  deviation  (in  units  of  a 

DIFFRACTION  ANGLE,  l.E.  APERTURE  *IDTH/wAVELENGTH)  OF  ThE  POINT 
OF  MAXIMUM  FAR-FIELD  INTENSITY  FROM  STRAIGHT-AHEAD  DIRECTION. 
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THE  ANGLE  THETA  MEASURES  THE  DEVIATION  (IN  UNITS  OF  A 
DIFFRACTION  ANGLE,  I.E.  APERTURE  w I D T H / W A V E L E NGT H )  OF  THE  POINT 
OF  MAXIMUM  FAR-FIELD  INTENSITY  FRO*  S T R A  I G HT - A H E A D  DIRECTION. 
TUEE  FRESNEL  NUKEER=  7 6 . 6 CC C ?; * A G N I F I C A T I ON  =  1  . 4 U 1  7 

alignment  epsl=  .ooooo;no  of  vE$h  points  on  mirror=  256. 


•  "N 

• 

o 

i  p  / 1 : 

X  X  X 

1 . 

•  •  • 

•  * 

• 

•  • 

•  • 

1 

♦  X 

i 

.  X 

♦ 

•  ♦  X 

L 

• 

X 

4 

c 

m  ♦ 

X 

4 

• 

X  ♦ 

1 

X 

- 

• 

4 

A 

Q 

• 

4 

X 

1  Cl 

• 

4 

X 

1 1 

• 

+  X 

i : 

• 

4 

X 

i 7 

• 

4 

X 

1  4 

• 

4 

X 

1 5 

• 

4 

X 

1  i 

« 

4 

y 

1  7 

• 

4 

X 

1  c 

• 

4 

X 

1  R 

• 

4 

X 

-  *X 

fc. 

• 

4 

X 

«,1 

• 

4 

X 

1  *N 

«.  c 

• 

4 

X 

ll 

• 

4 

X 

c4 

• 

4 

X 

-  c 

L.  - 

• 

4 

X 

It 

• 

4 

X 

Z7 

• 

4 

X 

»,  * 

• 

4 

X 

r- 
L  v 

• 

4 

X 

3  C 

• 

4 

X 

•  m  • 

•  • 

• 

•  • 

•  • 

-5.0 

4  4  4 

THETA 

4  4  4 

5. 

RUN  134.  TRANSVERSE  .MODE  FURCATION.  RELATIVE  VALUES  OF 
CENTRAL  FAR-FIELD  INTENSITY  IP/IC,  APE  INDICATED  BY  X. 

THE  ANGLE  THETA  "EASL'RES  THE  DEVIATION  (IN  UNITS  OF  A 
DIFFRACTION  ANGLE,  I.t.  APERTURE  wIDTH/t»AVELENGTH)  OF  The  POINT 
OF  "AXI"UM  FAR-FIELD  INTENSITY  FRO"  STRAIGHT-AHEAD  DIRECTION. 
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Ron  1o7.  TRANSVERSE  MOuE  FORMATION.  PEtATIVE  values  of 
central  FAR-FIELD  INTENSITY  IP/IC,  ARE  INDICATED  eY  X. 

THE  ANGLE  THETA  vE  AS U RES  THE  DEVIATION  (IN  UNITS  OF  A 
DIFFRACTION  ANGLE,  I.E,  APERTURE  HlDTH/ WAVELENGTH)  OF  THE  POINT 
OF  MAXIMUM  FAR-FIELD  INTENSITY  F^O*  STRAIGHT-AHEAD  DIRECTION. 
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RUN  2  C7.  TRANSVERSE  MODE  FORMATION.  RELATIVE  VALUES  OF 
central  far-field  INTENSITY  IP/IC,  ARE  INDICATED  BY  X. 

THE  ANGLE  THETA  MEASURES  THE  DEVIATION  (IN  UNITS  OF  A 
DIFFRACTION  ANGLE*  I.E.  APERTURE  WIDTH/ WAVELENGTH)  OF  THE  POINT 
OF  MAXIMUM  FAR-FltLO  INTENSITY  FROM  STRAIGHT-AHEAD  DIRECTION. 
ToE-E  FRESNEL  NUMBER*  153.6 00 G0;MAG\IFICATICN*1. 31996 
ALIGNMENT  EPSL*  .0CC00;NO  OF  *ESH  POINTS  ON  MIRROR*  256. 
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r  F  VAXI"UF'  F  AR-FIELC  INTENSITY  FKOv  STRAIpNT-AHEAD  DIRECTION. 
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pun  311.  transverse  mode  formation,  relative  values  of 
CENTRAL  far-field  INTENSITY  IP/10,  ape  indicated  by  X, 

THE  angle  THETA  MEASURES  the  DEVIATION  (IN  UMTS  OF  A 
DIFFRACTION  ANGLE,  I.E.  APERTURE  wIDTH/wAVELENGTH)  OF  THE  POINT 
OF  MAXIMUM  FAR-FICLD  INTENSITY  FRO*  STRAIGHT-AHEAD  DIRECTION. 
TOPE  FRESNEL  NUM3ER=  7  6 . 8  3C  0  C  ;  *  A  GM  F  I  C  AT  I  0  N  =  2  •  0  0  0  0  3 
ALIGNMENT  EPSL=  .00CCC;NG  OF  MESH  POINTS  ON  MIRROR1  512. 
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RON  312.  TRANSVERSE  MODE  FORMATION.  RELATIVE  VALUES  OF 
CENTRAL  FAR-FIELD  INTENSITY  IP/IC,  ARE  INvICATED  by  X. 

THE  ANGLE  THETA  MEASURES  THE  DEVIATION  (IN  UNITS  OF  A 
DIFFRACTION  angle,  I.E.  APERTURE  IoIDTH/wAVELENGTH)  of  THE  point 
OF  MAXIMUM  FAR-FIFLD  INTENSITY  FRO*"  STRAIGHT-AHEAD  DIRECTION. 
ToPE  FRESNEL  NUM6E  R=  7f.8o00C;vAGNIFICATION=?.00C03 
ALIGNMENT  EPSL=  . COOGC; NO  OF  *ESH  POINTS  ON  MIRROR=  512. 
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RUN  313.  TRANSVERSE  MODE  FORMATION.  RELATIVE  VALUES  OF 
CENTRAL  FAR-FIELD  INTENSITY  IP/10,  ARE  INDICATED  GY  X. 

THE  ANGLE  THETA  MEASURES  the  DEVIATION  (IN  UNITS  OF  A 
DIFFRACTION  ANGLF,  I.E.  APERTURE  WIDTH/ WAVELENGTH)  OF  THE  POINT 
OF  HAXir.UX  FAR-FIELD  INTENSITY  F  R  0 y  STRAIGHT-AHEAD  DIRECTION. 
TUEE  FRESNEL  NU*SEE=  7 6 . 8 CO 0 0 ; y A G N I F  I  C A T I ON  =  2 . 0 0 00  3 

ALIGNMENT  EPSL=  . CGCOC;NO  OF  *ESH  POINTS  ON  MIRROR*  512. 
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RON  214.  TRANSVERSt  MODE  FOR!*.  *TION.  ILLATIVE  VALUES  OF 
CENTRAL  ear-field  INTENSITY  IP/13,  APE  indicated  BY  X. 

ThE  ANGLE  THETA  MEASURES  THE  DEVIATION  (IN  UNITS  OF  A 
DIFFRACTION  ANGLE,  I.E.  APERTURE  «IDTH/„AVELENGTU)  OF  THE  POINT 
OF  Y!  A  xl*  UN  FAR-FIELD  INTENSITY  F=  0*  STRAIGHT-AHEAD  DIRECTION. 
TOPE  FRESNEL  NU'!PER=  7  6 . 3  0  0  C  0  ;  v  A  G  N  I  F  1  C  A  T  I  C  N  =  2 . 0  0  C  0  3 
ALIGNMENT  EPSL=  .OOGOO;NO  OF  MESH  POINTS  ON  M  I  R  R  o  R  =  512. 
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RUN  315.  TRANSVERSE  NODE  FORMATION.  RELATIVE  VALUES  OF 

central  far-field  intensity  ip/ic,  are  indicated  av  x. 

THE  ANGLE  THETA  "EASUR5S  THE  DEVIATION  (IN  UNITS  OF  A 
DIFFRACTION  ANGLE,  I.E.  APERTURE  wIDTH/.AkELENGTH)  of  THE  point 
OF  MAXIMUM  FAR-FIELD  INTENSITY  FRO*  STRAIGHT-AHEAD  DIRECTION. 
TU9E  FRESNEL  NUMBER*  1 5 3 . 6 00 0 0 ; *A GN I F I C A T 1 0 N* 2 . 0000  3 
ALIGNMENT  EPSL*  .00CC0;NO  OF  "ESH  POINTS  ON  MIRROR*  512. 
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RUN  316.  TRANSVERSE  *CDE  FORMATION.  RELATIVE  VALUES  OF 
CENTRAL  fAR-FIELD  INTENSITY  IP/lC,  ARE  INDICATED  bY  X. 
the  angle  theta  measures  the  deviation  cin  units  of  a 
DIFFRACTION  angle,  I.E.  APERTURE  «IDTm/.AVELENGTH)  of  TriE  POINT 
OF  MAXIMUM  FAR-FIELC  INTENSITY  FRO'*  STRAIGHT-AHEAD  DIRECTION. 

To  =  E  FRESNEL  N U M ? E S =  1 5 5  .  6 C 0 C 0; * A GN  I  F  I  C A T I  0 N  =  2 . 0 0 0 0  3 

ALIGNMENT  EPSL=  . 00C0C;NG  CF  MESH  POINTS  ON  »IRRtR=  512. 
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RUN  317.  TRANSVERSE  MODE  FORMATION.  RELATIVE  VALUES  OF 
central  FAR-FIELD  INTENSITY  IP/10,  APE  INDICATED  BY  X. 
the  angle  THETA  "EASURES  THE  OEvIATICN  (IN  UNITS  OF  A 
DIFFRACTION  ANGLE,  I.E.  APERTURE  m I D Th / « A  V  £ L E NG T M )  OF  T«£  POINT 
OF  MAXIMUM  FAR-FIELD  INTENSITY  FPO"  S  T  R  A  I  5H  T  -  A  H  E  A  D  DIRECTICN. 
TUBE  FRESNEL  NUMBER5  1 5 3 . 6  CO 0 0 ; * A GN I F  I C A T I C N * 2 . 0 0 0 0  3 
ALIGNMENT  EPSL*  .COC00;NO  CF  "ESH  POINTS  ON  MIRROR*  Sic. 
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RUN  318.  TRANSVERSE  MODE  FORMATION.  RELATIVE  VAL'JES  OF 
CENTRAL  FAR-FIELD  INTENSITY  IP/IC,  ARE  INDICATED  BY  X. 

the  angle  theta  measures  the  deviation  « i n  units  of  a 
DIFFRACTION  angle,  i.e.  apertu°e  wioth/^avelength)  OF  The  point 

OF  MAXIMUM  FAR-FIELD  INTENSITY  FRO"  STRAIGHT-AHEAD  DIRECTION. 
TUBE  FRESNEL  NUMBER5  1 5 3 . 6  00 0 0 ; v A GN I F I C A T I  0 N  =  2 . 0 0 G 0 3 
ALIGNMENT  EPSL5  . CG  0  3 " ; NO  OF  MESH  POINTS  ON  MIRROR5  512. 
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PUN  319.  TRANSVERSE  M 0 0  E  FORMATION.  RELATIVE  VALUES  OF 
CENTRAL  FAR-FIELO  INTENSITY  IP/lO,  ARE  INDICATED  BY  X. 

THE  ANGLE  THETA  "EASURES  THE  DEVIATION  (IN  UNITS  OF  A 
DIFFRACTION  ANGLE,  I.E.  APERTURE  WIDTH/nAVELENGTH)  OF  THE  POINT 
OF  MAXIMUM  FAR-FIELD  INTENSITY  FRO"*  S  T  P  A  I  6H  T  -  A  H  E  A  D  DIRECTION. 
TUPE  FRESNEL  NUMBER*  Z  0  7 . 2  CO  0  0  ;  *  A  GN  I  F  I  C  A  T I  ON  =  2 . 0  000  3 

alignment  epsl*  .oococ;no  of  mesh  points  on  mirror*  512. 
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RUN  32C.  TRANSVERSE  MODE  FURCATION.  RELATIVE  VALUES  OF 
CENTRAL  FAR-FIELD  INTENSITY  I P / I C  *  ARE  INDICATED  eY  X. 

ThE  ANGLE  ThETA  MEASURES  THE  DEVIATION  (IN  UNITS  OF  A 
DIFFRACTION  ANGLE,  I.E.  APERTjRE  wlDTH/xAVELENGTH)  OF  THE  POINT 
OF  MAXIMUM  FAR-FIELD  INTENSITY  FROM  STRAIGHT-AHEAD  DIRECTION. 
TOPE  ERESNEL  NUM8ER=  !  0  7 . 2  COO  C  ;  M  A  G  N  I  F  I  C  A  T  I  0  N  =  2 . 0  0  0  0  3 
ALIGNMENT  EP$L=  . QQ  QGO ; N  u  OF  MESH  POINTS  ON  MIRROR-  512. 
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Run 

321.  TRANSVERSE  MODE 

FORMATION.  RELATIVE 

V  AL  U£  S 

CENTRAL  FAR-FIELD  INTENSITY 

IP/10,  ARE  INDICATED 

P  Y 

X. 

THE 

AN6LE  THETA  MEASURES  THE 

DEVIATION  (IN  UNITS 

OF 

A 

DIFFRACTION  ANGLE,  I.t.  APERTURE  <*IDTh/«»AVELENGTH)  OF  THE  POINT 
OF  MAXIMUM  FAR-FIELD  INTENSITY  FP0*  STRAIGHT-AHEAD  DIRECTION. 
TUBE  FRESNEL  NUMBER*  3  0  7 . 2  00  0  0  ;  **  A  G  N  I  F  I  C  A  T  I  0  N  =  2 . 0  0  00  3 
ALIGNMENT  EPSL=  .  0000C ;  NO  OF  «ESH  POINTS  ON  MIRRORS  312. 
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RCN  322.  TRANSVERSE  MODE  FORMATION.  RELATIVE  VALUES  OF 
CENTRAL  FAR-FIELO  INTENSITY  IP/IC,  ARE  INDICATED  BY  X. 

THE  ANGLE  THETA  MEASURES  THE  DEVIATION  (IN  UMTS  OF  A 
DIFFRACTION  ANGLE,  I.E.  APERTURE  *IDTH/wAVELENGTH)  of  THE  POINT 
OF  MAXIFUM  FAR-FIELD  INTENSITY  F  R  0 v  STRAIGHT-AHEAD  DIRECTION. 
TbEi  FRESNEL  NUMr  t  R  =  307.20C0C;wAGNIFICAT1ON=2.00003 

ALIGNMENT  EPSL=  . CO  COO ; NO  OF  MESH  POINTS  ON  M  R  ROR  =  512. 
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5. 

BUN  HZ.  TRANSVERSE.  "ODE  FORMATION.  RELATIVE  VALUES  OF 
CENTRAL  FAR-FIELD  INTENSITY  IP/10,  APE  INDICATED  BY  X. 

ThE  angle  theta  "EASURFS  THE  DEVIATION  (IN  UMTS  OF  A 
OIFFRACTIuN  ANGLE,  I.E.  APERTURE  *IDTh/* AVElENGTH)  of  the  foint 
OF  MAXIMUM  FAR-FIELD  INTENSITY  FROM  STRAIGHT-AHEAD  DIRECTION. 
TUBE  FRESNEL  NUMSED=  t 14 . A  COO  0; * AGNI F I C AT  I CN  =  2 . 000C 3 
ALIGNMENT  EPSL=  .0QC0C;NO  OF  "ESH  POINTS  ON  MIRROR*  512. 
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RON 

32  A  . 

TRANSV  ERSE  *0uE 

FORMATION.  RELATIVE 

VAL  UE  s 

CENTRAL  FAR-flELD  INTENSITY  I  P  /  I  0  ,  ARC  INDICATED  BY  X. 

THE  ANGLE  THETA  *E  ASL'PES  THE  DEVIATION  (IN  L  N I  T  S  OF  A 
DIFFRACTION  ANGLE,  I  .  L  .  AFERTUPE  v,IDTh/»AVELENGTH)  OF  THE  EG 
OF  M  A  X  I  *!  U  I*.  FAR-FIELD  INTENSITY  FRO*'  STRAIGHT-  A  HtAO  DIRECTION 
TUBE  FRESNEL  N  U  ^  B  E  R=  MA.AOCGO;X,AGNIFICATION  =  ?.OC003 
ALIGNMENT  EPSL=  . OC  COO; NO  CF  v  E  S  H  PC1NTS  ON  I  R  R  0  R  =  512. 
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PLS  3  2  5  .  TRANSVERSE  MODE  FORMATION.  RELATIVE  VALUES  OF 
C  t  *:  T  P  A  L  FAP-FIELO  INTENSITY  IP/IC,  ARE  INDICATED  BY  X. 

ThE  ANGLE  THETA  vE  AS  UR  £  S  THE  DEVIATION  (IN  UNITS  OF  A 
DIFFRACTION  ANGLE,  I.E.  APERTURE  rfIDTH/*AVELENGTH)  OF  THE  POINT 
CF  MAXIMUM  FAR-FIELD  INTENSITY  FROM  STRAIGHT-AHEAD  DIRECTION. 
Tube  FRESNEL  NUMBERS  61 4 .4 OCOO; »AGM F IC ATI GN=2 . 0000 3 
ALIGNMENT  EPSL=  .  00C00;  NO  OF  MESH  POINTS  CN  MIRROR*  512. 
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RUN  326.  TRANSVERSE  «C^E  FORMATION.  RELATIVE  VALUES  OF 

CENTRAL  FAR-FIELD  INTENSITY  IP/ 10,  ARE  INDICATED  BY  X. 

THE  ANGLE  THETA  MEASURES  THE  DEVIATION  (IN  UNITS  OF  A 
DIFFRACTION  angle,  I.E.  APERTURE  WIDTH/WAVELENGTH)  of  the  point 
OF  MAXIMUM  FAR-FIELD  INTENSITY  FPOM  S T P A  I  6 H T - A H E A D  DIRECTION. 
TUBE  FRESNEL  NUMBER*  6 14 . 4  00 0 0 ; * A G N I F I C A T I 0 N = 2 . 0 0 0 0  3 

ALIGNMENT  EPSL=  .  00  000  ;  NO  OF  *ESh  POINTS  ON  MIRROR*  512. 
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RUN  327.  TRANSVERSE  MODE  FORMATION.  RELATIVE  VALUES  OF 
CENTRAL  FAR-FIELD  INTENSITY  IP/10,  ARE  INDICATED  BY  X. 

THE  ANGLE  THETA  MEASURES  THE  DEVIATION  <IN  UNITS  OF  A 
DIFFRACTION  ANGLE,  l.E.  APERTURE  W I D TH / » A V E L E NG T H )  OF  THE  POINT 
OF  MAXIMUM  FAR-FIELD  INTENSITY  FROM  STRAIGHT-AHEAD  DIRECTION. 
TUPE  FRESNEL  NUMBER*  1  228 .80000; v  A  G  N  I  F ICATI0N=2 .0000  3 
ALIGNMENT  EPSL-  .00000;NO  OF  MESH  POINTS  ON  MIRROR*  512. 
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Ru\  32®.  TRANSVERSE  vODE  FORMATION.  RELATIVE  VALUES  OF 
CENTRAL  FAR-FIELD  INTENSITY  IP/10,  A  R  t  INDICATED  6  Y  X. 

THE  A  p,  G  L  E  THETA  VE«SURES  THE  DEVIATION  (IN  UMTS  OF  A 
DIFFRACTICN  ANGLE,  I.t.  APERTURE  kIDTH/wAVELENGTH)  OF  THE  POINT 
OF  YAXI^UI*  FAR-FIELD  INTENSITY  FRO*  S  T  R  A  I  G  H  T  -  A  H  £  A  D  DIRECTION. 
TIPe  FRESNEL  \U"PE°=  1?ZE.3C0C0;vAGNIFICATION  =  2. 00003 
ALIGNMENT  E  P  S  L  =  .COCCC;NO  OF  *  E  S  H  POINTS  ON  Y  I  R  R  0  R  =  512. 
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RUN  329.  TRANSVERSE  MOOE  FORMATION.  RELATIVE  VALUES  OF 
CENTRAL  FAP-FIELD  INTENSITY  IP/IC,  ARE  INDICATED  BY  X. 

THE  ANGLE  THETA  MEASURES  THE  DEVIATION  (IN  UNITS  OF  A 
DIFFRACTION  ANGLE,  I.E.  APERTURE  WIDTH/ WAVELENGTH)  OF  THE  POINT 
OF  MAXIMUM  FAR-FIELD  INTENSITY  FRO*  STRAIGHT-AHEAD  DIRECTION. 
TUBE  FRESNEL  NUMBER*  1  2 2 8 . 8  CO  0 0; " A GN I F I C AT  I  ON  =  2  .  C 0 00  3 
ALIGNMENT  EPSL*  . 00000 ; NO  OF  MESH  POINTS  ON  MIRROR*  512. 


RUN  3  21.  TRANSvFRSE  MODE  FORMATION.  RELATIVE  VALUES  OF 
CENTRAL  FAR-FIELD  INTENSITY  IP/IO,  Afit  INDICATED  BY  X. 

ThE  ANGLE  THETA  MEASURES  THE  DEVIATION  (IN  UNITS  OF  A 
DIFFRACTION  ANGLE,  I.E.  APERTURE  kIDTH/wAVELENGTH)  OF  THE  POINT 
OF  MAXIMUM  FAR-FIELD  INTENSITY  FROM  STRAIuHT-AHEAD  DIRECTION. 
TOPE  FRESNEL  NUMBER*  7^.SCOQO;VAGNIFICATION=2.928AO 
ALIGNMENT  E  PSL  =  .00000;NO  OF  "ESH  POINTS  ON  M I RPOR=  5  1  . 
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RUN  3  3?.  TRANSVERSE  MODE  FORMATION.  RELATIVE  VALUES  OF 
CENTRAL  FAR-FIELD  INTENSITY  IP/10,  ARE  INDICATED  BY  X. 

THE  ANGLE  THETA  MEASURES  THE  DEVIATION  (IN  UMTS  OF  A 
DIFFRACTION  ANGLE,  I.E.  APERTURE  *IDTH/,|AVELENGTH)  OF  THE  POINT 
OF  MAXIMUM  FAR-FIELD  INTENSITY  FROM  STRAIGHT-AHEAD  DIRECTION. 
TUBE  FRESNEL  NUMBER*  7 1 . 8  COO  0;  m  a  GM  F  1  C  A  T  I  ON=  7 . 9  2  8  4  0 
ALIGNMENT  EPSL=  .OOOGO;NO  OF  *ESH  POINTS  ON  MIRROR*  51?. 


71 


C  .0 


1  x 


XXX  IP/IC  XXX 


1  .0 


+ 


X 


+ 


X  ♦ 


L  +  X 

5  +  x 

*  +  X 

7  .  ♦  X 

E  +  X 

9  *  X 

1C.  ♦  x 

11.  ♦  X 

12  .  ♦  x 

1 3  .  ♦  x 

14  .  ♦  X 

15.  +  X 

15  +  X 

17  .  +  X 

1  6  +  X 

19  .  ♦  X 

20  +  X 


+  ♦♦  thet  a  ♦  ♦♦ 


5.0 


RUN  3  33  .  transverse  pode  formation,  relative  values  of 
CENTRAL  far-field  intensity  ip/io,  are  indicated  °  Y  X. 
the  angle  THETA  MEASURES  the  DEVIATION  (IN  UNITS  OF  A 
DIFFRACTION  ANGLE,  I.fc.  APERTURE  *IDTH/#AyELENGTH)  OF  THE  POINT 
OF  MAXIMUM  FAR-FIELD  INTENSITY  FRO*  STRAIGHT-AHEAD  DIRECTION. 
TUBE  FRESNEL  NU*BER=  76 . 8  GOG  0; "AGN I F I C A T I ON= 2 . 8284  0 
ALIGNMENT  EPSL=  ,OGOOC;NO  OF  «'■  E  S  H  POINTS  ON  Y!  I  R  R  0  R  =  512. 
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5. 

RUN  33  4.  TRANSVERSE  MODE  FORMATION.  RELATIVE  VALUES  OF 

central  far-fielo  intensity  ip/io,  are  inoicateo  ay  x. 
the  angle  THETA  MEASURES  the  DEVIATION  (IN  units  of  a 
DIFFRACTION  ANGLE,  I.E.  APERTURE  wIDTH/hAVELENGTH)  OF  THE  POINT 
OF  MAXIMUM  FAR-FIELD  INTENSITY  FROM  STRAIGHT-AHEAD  DIRECTION. 
TUSt  FRESNEL  NUM8E  R  =  7 6 . 8  000 0 ; * A GN I F  I C AT  I  ON  =  2 . 8 2 8 4  0 

ALIGNMENT  EPSL*  .OOCQC;NO  OF  MESH  POINTS  ON  MIRROR*  512. 
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RON  335.  TRANSVERSE  ""ODE  FORMATION.  KELATIVt  VALUES  OF 
CENTRAL  FAR-FIELD  INTENSITY  ip/10,  ARE  INDICATED  BY  X. 
the  angle  theta  "easures  the  deviation  (in  units  of  a 

DIFFRACTION  ANGLE,  I.E.  APERTURE  «IDTP/wAVELENGTH)  of  the  point 

of  maximum  far-field  intensity  from  straight-ahead  DIRECTION. 
TOPE  FRESNEL  NUMBER1  153.6C000;vAGNIFICATION=2.P2940 
ALIGNMENT  EPSL=  .COOOO;NO  OF  *ESH  POINTS  ON  M I R  R  0  R  =  512. 
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5.0 


RUN  336.  TRANSVERSE  MODE  FORMATION.  RELATIVE  VALUES  OF 
CENTRAL  FAR-FIELD  INTENSITY  IP/ 10,  ARE  INDICATED  BY  X. 

THE  ANGLE  THETA  MEASURES  THE  DEVIATION  (IN  UNITS  OF  A 
DIFFRACTION  ANGLE,  I.E.  APERTURE  t»  I  D  TH  /  W  A  V  E  L  E  NGT  H  )  OF  THE  POINT 
OF  MAXIMUM  FAR-FIELD  INTENSITY  FRO*1  STRAIGHT-AHEAD  DIRECTION. 
TUBE  FRESNEL  NUMBER*  153.6000C;"AGNIFICATION*2.S2840 
ALIGNMENT  EPSL*  . 00000 ; NO  OF  M£SH  POINTS  ON  MIRROR*  512. 
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RUN  237  .  TRANSVERSE  NOuE  FORMATION.  RtLATIVE  VALUES  OF 
CENTRAL  FAR-FIELD  INTENSITY  IP/  I  0 ,  ARE  INDICATED  BY  X. 

THE  angle  THETA  MEASURES  THE  DEVIATION  (IN  UNITS  OF  A 
DIFFRACTION  ANGLE,  I.E.  APE  FTURE  « I D T H / *  A V E L E N G T H )  CF  THE  POINT 
OF  MAXI  MUX!  FAR-FIELD  INTENSITY  F  R  0 w  STRAIoHT-AHEAD  DIRECTION. 
TOPE  FRESNEL  N  U  y  P  E  R  =  153.6jOO0;*AGNIFlCATION^.o2PAC 
ALIGNMENT  E  P  S  L  =  .00C0C;NC  OF  M£SH  POINTS  ON  vIRROR=  51i. 
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5  . 

RUN  338.  TRANSVERSE  MODE  FORMATION. 

CENTRAL  FAR-FIELD  INTENSITY  IP/10,  ARE 

RELATIVE 

INDICATED 

V AL  UE  S 
BY  X. 

ThE  ANGLE  THETA  MEASURES  THE  DEVIATION  (IN  UMTS  OF  A 
DIFFRACTION  ANGLE,  I.E.  APERTURE  blDTH/bAVELENGTH)  OF  THE  POINT 
OF  MAXIMUM  FAR-FIELD  INTENSITY  FROM  STRAIGHT-AHEAD  DIRECTION. 
TUBE  FRESNEL  NUMBER*  1  5 3 . 6  00 0 0 ; M A GN I F  I  C A T I ON= 2 . 8 2 84 0 
ALIGNMENT  EPSL*  • 00000; NO  OF  MESH  POINTS  ON  MIRROR*  512. 
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»u\  33M  TRANSVERSE  MODE  FORMATION.  RELATIVE  VALUES  OF 

CENTRAL  FAR-FIELD  INTENSITY  1P/IC,  ARE  INDICATED  BY  X. 

ThE  An6LE  Theta  MEASURES  THE  DEVIATION  (IN  UMTS  OF  A 
DIFFRACTION  ANGLE,  I.E.  AF'ERTURE  *  I  D  T  H  /  w  A  V  E  L  E  N  G  T  H  )  OF  THE  POINT 
OF  MAXIMUM  FAR-FIELD  INTENSITY  FROM  S T R A  I  G H T - A H E A D  DIRECTION. 
TUBE  FRESNEL  NUMBE  R=  ’C?  . 20000 ;*AGNIFICATICN  =  2.?E8AC 
ALIGNMENT  E  F  S  L  =  .  OOCC  C ;  NC  OF  *E  SH  POINTS  ON  M . R  R0R  =  Sit. 
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PUN  3  A  0 .  TRANSVERSE  MODE  FORMATION  •  RELATIVE  VALUES  OF 

CENTRAL  EAR-FIELD  INTENSITY  IP/IO,  APE  INDICATED  8Y  X. 

THE  ANGLE  THETA  "EASURES  THE  DEVIATION  (IN  UNITS  OF  A 
DIFFRACTION  ANGLE,  I.E.  APERTURE  W'IDTH/wAVELENGTM)  OF  THE  POINT 
OF  MAXIMUM  FAR-FIELD  INTENSITY  FRO*  STRAIGHT-AHEAD  DIRECTION. 
TUBE  FRESNEL  NUMBE  R=  3 0 7 . 2  COC 0; * A GN I F I C AT  I  0 N  =  2 . 8 2 84 0 
ALIGNMENT  EPSL=  . CCOOC; NO  OF  MESH  POINTS  ON  MIRROR5  512. 
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PUN  341.  TRANSVERSE  MODE  FORMATION.  RELATIVE  VALUES  OF 
CENTRAL  FAR-FIELD  INTENSITY  IP/ 10 ,  ARE  INDICATED  BY  X. 

ThE  ANGLE  THETA  MEASURES  THE  DEVIATION  (IN  UNITS  OF  A 
DIFFRACTION  ANGLE,  I.E.  APERTURE  wIDTH/*AVELENGTH)  OF  THE  POINT 
OF  MAXIMUM  FAR-FIELD  INTENSITY  F  C  0  M  STRAIGHT-AHEAD  DIRECTION. 
TUBE  FRESNEL  N  U  M  B  E  R=  70  7 . 2  GO 0 0  ;  M  A  G  N  I  F  I  C  A  T  I  0  N  =  2  .  P  2  8  4  0 
ALIGNMENT  EPSL=  .  r'OOOC  ;  NO  OF  MESH  POINTS  ON  M I  R  R  0  R  =  512. 
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RUN  342.  TRANSVERSE  M 0  D  E  FORMATION.  RELATIVE  VALUES  OF 
CENTRAL  FAR-FIELO  INTENSITY  IP/10,  ARE  INDICATED  BY  X. 

THE  ANGLE  THETA  MEASURES  THE  DEVIATION  (IN  UNITS  OF  A 
DIFFRACTION  ANGLE,  I.E.  APERTURE  wIDTH/wAVELENGTH)  OF  THE  POINT 
OF  MAXIMUM  FAR-FIELD  INTENSITY  FRO  I"  STRAIGHT-AHEAD  DIRECTION. 
TUBE  FRESNEL  NUMBER*  ? C 7 . 2  00 0 C ; *  A G N I F  I  C AT  I  ON  =  2 . 8 2 6 U 0 
ALIGNMENT  EPSL=  .  00  OuO ; NO  OF  MESH  POINTS  ON  M  I  R  R  0  R  =  512. 
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9  L  *•  3a3.  TRANSVERSE  MOdE  FORMAT  I  O'.  .  RELATIVE  VALUES  OF 

CENTRAL  FAR-FIELD  INTENSITY  IP/IC,  APE  INDICATED  &Y  X. 

The  angle  THETA  "EASURES  THE  DEVIATION  (IN  UMTS  OF  A 
DIFFRACTION  ANGLE,  l.E.  APERTURE  kIDTH/wAVELENGTH)  OF  ThE  POINT 
OF  M AX  I  MUM  FAR-FIELD  INTENSITY  FROv  STRAIGHT-AHEAD  DIRECTION. 
TuPE  FRESNEL  NUwn.EP=  614.AOOGl;vAGNIFICATION  =  2.3  2E4C 
ALIGNMENT  EPSL=  . COCO  0; NO  OF  >ESh  POINTS  ON  MIRROR*  512. 
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PON  3*4.  TRANSVERSE  vODE  FORMATION.  RELATIVE  VALUES  OF 

CENTRAL  far-field  intensity  IP/IC,  ape  indicated  by  X. 

THF  angle  THETA  MEASUPES  THE  DEVIATION  (IN  UMTS  OF  A 
DIFFRACTION  ANGLEt  I.E.  APEPTURE  4 I D T H / » A V E L E N G T h )  OF  THE  POINT 
OF  MAXIMUM  FAR-FIELD  INTENSITY  FR0V  STRAIGHT-AHEAD  DIRECTION. 
TLEE  FRESNEL  NUMBER2  ft  1  4 . 4  C  0  0  0  ;  v  AG  N  I  F  I  C  A  T  I  0  N=  2  .  8  28  4  0 

ALIGNMENT  EPSL=  .OCOOO;NO  OF  WESH  POINTS  ON  MIRROR2  51Z. 
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PUN  345.  TRANSVERSE  ’'ODE  FORMATION.  RELATIVE  VALUES  Of 
CENTRAL  FAR-FIELD  INTENSITY  IP/10,  ARt  INDICATED  BY  X. 

The  angle  theta  v  e  a  s  u  r  e  s  the  deviation  (in  units  of  a 
DIFFRACTION  angle,  I.E.  APERTURE  »  I  D  T  H  /  wAVELENGTH)  OF  THE  POINT 
OF  M  AX  I  MU*  FAR-FIELD  INTENSITY  fro*  STPAIoHT-AHEAD  direction. 
TUE-E  FRESNEL  NU*PER=  6  1  4 . 4  CO  0  0  ;  *  A  G  N  I  F  I  C  A  T  I  0  N  =  2  .  S  Z  8  4  0 
ALIGNMENT  EPSL=  . 0  0  C  0  C ; N  0  OF  *  E  S  H  POINTS  ON  MIRROR5  5  1  Z  . 
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RUN  344.  TRANSVERSE  MODE  FORMATION.  RELATIVE  VALUES  OF 
central  far-field  INTENSITY  IP/10,  AF.E  INDICATED  BY  X. 

THE  ANGLE  THETA  "EASUKES  THE  DEVIATION  (IN  UMTS  OF  A 
DIFFRACTION  ANGLE,  I.E.  APERTURE  I*IDTH/«iAVELENGTH)  OF  THE  POINT 
OF  MAXIMUM  FAR-FIELD  INTENSITY  F^OM  STRAIGHT-AHEAD  DIRECTION. 
TUBE  FRESNEL  NUMBERS  6 1  4 . 4  00 0 0 ; * A G N I F I C AT  I ON  =  2 . 82 84  0 
ALIGNMENT  EPSL=  .00000;NO  OF  *ESH  POINTS  ON  MIRROR®  512. 
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RON  347,  TRANSVFRSE  P*  0  D  E 

CENTRAL  FAR-FIELD  INTENSITY 

FORMATION.  RELATIVE 
IP/IC,  ARE  INDICATED 

V AL  UE  S 
a  Y  X. 

OF 

the  angle  theta  measures  the  DEVIATION  (IN  units  of  a 
DIFFRACTION  angle,  I.E.  aperture  wIDTH/wAVELENGTH)  of  The  point 
Of  NAXIMUW  FAR-FIELD  INTENSITY  FROm  STRAIuHT-AHEAD  direction. 

To? e  fresnel  nimoer=  i 228 . s coco; v agni f i c ati on  =  2 . 8284  o 

ALIoNWENT  EPSL=  . C0000;NO  OF  "ESH  POINTS  ON  M  I  R  R  0  R  =  512. 
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RUN  3  4  £ •  TRANSVERSE  MODE  FORMATION.  RELATIVE  VALUES  OF 
central  far-field  INTENSITY  IP/IO,  ARE  INDICATED  BY  X. 
the  angle  theta  "easuaes  the  deviation  (in  units  of  a 

DIFFRACTION  ANGLE,  I.E.  APERTURE  *  I D TH /WAVELENGTH)  OF  THE  POINT 
OF  MAXIMUM  FAR.FIELO  INTENSITY  FRO"  S  T  R  A  I  GHT-AHE  A  D  DIRECTION. 
TUBE  Fresnel  NUMBERS  1228. 8000C;"AGNIFICATION=2. 82840 
ALIGNMENT  EPSL  =  .  00000 ;  NO  OF  "ESH  POINTS  ON  MI  RROR=  512. 
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5  . 

PJN  TRANSVERSE  vODE 

CENTRAL  FAR-FIELD  INTENSITY 

FORMATION. 
IP/ I  : ,  ARE 

RELATIVE 

INDICATED 

V AL  UES 
SY  X. 

ThF  ANGLE  THFTA  *£ ASUEES  THE  DEVIATION  (IN  JNxTS  OF  A 
DIFFRACTION  ANGLE,  I.E.  APERTURE  *IDTh/t>AVELENGTH)  OF  THE  POINT 
OF  »,  A  X  I  M  U  K  FAR-FIELD  INTENSITY  F  R  0  M  STRAIGHT-AHEAD  DIRECTION. 
TU£  FRESNEL  NUMBER=  I  228  .  s  GOO  C;  WAGN  I  F  I  C  A  TI  ON  =  2  .  S2S4  C 
ALIGNMENT  EPSL=  .  0CCC0;Nu  of  *ESH  POINTS  ON  M I  R  R  0  R  =  512. 
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PUN  3  51.  TRANSVERSE  NODE  FORMATION.  PELATIVE  VALUES  OF 
CENTRAL  FAR-FIELD  INTENSITY  IP/10,  APE  INDICATED  BY  X. 

THE  ANGLE  THETA  MEASURES  THE  DEVIATION  (IN  UNITS  OF  A 
DIFFRACTION  ANGLE,  I.E.  APERTURE  WIDTH/ WAVELENGTH)  OF  ThE  POINT 
OF  MAXIMUM  FAR-FIELD  INTENSITY  FPOM  STRAIGHT-AHEAD  DIRECTION. 
TUBE  FRESNEL  NUM3E  R=  7 6 . 8  000 0 ; * A G N 1 F I C A T I  ON  =  U .  0 0 00  2 
ALIGNMENT  EPSL=  . 0000C; NO  OF  MESH  POINTS  ON  MIRROR2  512. 
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SON  352.  TRANSVERSE.  MODE  FORMATION.  RELATIVE  VALUES  OF 
CENTRAL  FAR-FIELC  INTENSITY  I P / I 0 ,  ARE  INDICATED  fc  Y  X. 

ThF  ANGLE  THETA  MEASURES  THE  DEVIATION  (IN  UMTS  OF  A 
DIFFRACTION  ANGLE,  I.E.  APERTURE  MDTH/wAVELENGTh)  of  the  point 
OF  '1 A  X  I  *  L  X  FAR-EIELD  INTENSITY  F?0V  STRAIGHT-AHEAD  DIRECTION. 
TOPE  FpESNEL  N  U  v  B  E  R  2  76.8COOO;vAGMFICATION  =  A.OOOO: 

ALIGNMENT  E  P  S  L  2  .  r  0  0  0  C  ;  N  G  OF  M  E  S  H  POINTS  ON  MIRROR2  512. 
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SON  352.  transverse  mode  formation.  relative  VALUES  of 
CENTRAL  EAR-FIELD  INTENSITY  IP/lO,  ARE  INDICATED  8Y  X. 

THE  ANGLE  THFTA  MEASURES  THE  DEVIATION  (IN  UMTS  OF  A 
DIFFRACTION  ANGLE,  I.E.  APERTURE  » I D T H / W A V E L ENGT H >  OF  THE  POINT 
OF  MAXIMUM  FAR-FIELD  INTENSITY  FROM  STRAIGHT-AHEAD  DIRECTION. 
TOEE  FRESNEL  NUM8ER=  7  6 . 8  CO  0  C  ;  v  A  G  N  I  F  I  C  A  T  I  0  N  =  4 . 0  0  0  0  2 

ALIGNMENT  EPSL=  .0C000;NO  OF  *  E  S  H  POINTS  ON  M I R  R  0  R  =  512. 
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RUN  35  A.  TRANSVERSE  v  0  L  E  FORMATION.  RELATIVE  VALUES  CF 
CENTRAL  FAR-FIEcD  INTENSITY  IP/IC,  ATE  INDICATED  BY  *. 

THE  ANGLE  THETA  MEASURES  The  DEVIATION  (IN  UNITS  OF  A 
DIFFRACTION  ANGLE,  I.E.  APERTURE  »IDTH/«AVElENGTh)  OF  THE  FO 
OF  MAXIMUM  FAR-FIELD  INTENSlTv  F  R  0  **  STcAIGHT-AHt  SD  DIRECTION 
TUBE  FRESNEL  NU*9ER=  7‘3.8CC0C;vAGNIFICATIO\  =  A.0CC02 
ALIGNMENT  EPSL=  .  0  0  C  0  C  ;  N  0  OF  MESH  POINTS  ON  *  I  r p  0  R  =  3  1  E  . 
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WAVE  OPTICS  INVESTIGATIONS  OF  TRANSVERSE  MODE  FORMATION 
(U)  ARMY  MISSILE  COMMAND  REDSTONE  ARSENAL  AL  DIRECTED 
ENERGY  DIRECTORATE  R  W  JONES  ET  AL .  MAR  82 
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RU\  355.  TRANSVERSE  MODE  FORMATION.  RELATIVE  VALUES  OF 
CENTRAL  FAR-FIELD  INTENSITY  IP/IO,  ARE  INDICATED  BY  X. 

THE  ANGLE  THETA  MEASURES  THE  DEVIATION  (IN  UMTS  OF  A 
DIFfRACTION  ANGLE,  I.E.  APERTURE  MDTH/WAVELENGTH)  OF  THE  POINT 
OF  MAXIMUM  FAR-FIELD  INTENSITY  FRO*  STRAIGHT-AHEAD  DIRECTION. 
TUBE  FRESNEL  NUMBER=  1  5 3 . 6 00 0 0 ; MAGN I F I C AT  1 0N  =  4 . 0000 2 
ALIGNMENT  EPSL*  .00000;NO  OF  MESH  POINTS  ON  MIRROR5  512. 
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RUN  356.  TRANSVERSE  MODE  FORMATION.  RELATIVE  VALUES  OF 

CENTRAL  far-field  intensity  ip/io,  are  indicated  by  X. 

THE  ANGLE  THETA  MEASURES  THE  DEVIATION  (IN  UNITS  OF  A 
DIFFRACTION  ANGLE,  I.E.  APERTURE  WlDTH/wAVELENGTH)  OF  THE  POINT 
OF  MAXIMUM  FAR-FIELD  INTENSITY  FRO*1  STRAIGHT-AHEAD  DIRECTION. 
TUBE  FRESNEL  NUMBER*  1 5 3 . 6 00 0 0 ; MA GN I F I C AT I 0N=4 . 00 00 2 
ALIGNMENT  EPSL=  .  00  00  0; NO  OF  MESH  POINTS  ON  MIRROR*  512. 
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RUN  357.  TRANSVERSE  MODE  FORMATION.  RELATIVE  VALUES  OF 
CENTRAL  FAR-FIELD  INTENSITY  IP/10,  ARE  INDICATED  BY  X. 

ThE  ANGLE  THETA  MEASURES  THE  DEVIATION  (IN  UNITS  OF  A 
DIFFRACTION  ANGLE,  I.E.  APERTURE  U I D TH /W A VEL ENGT H )  OF  THE  POINT 
OF  MAXIMUM  FAR-FIELD  INTENSITY  FROM  STRAIGHT-AHEAD  DIRECTION. 
TUBE  FRESNEL  NUMBER*  1 5 3 . 6 0000 ; MA GN I F I C AT I 0N=4 . 0000 2 
ALIGNMENT  EPSL*  . 00000; NO  OF  MESH  POINTS  ON  MIRROR*  512. 
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RUN  358  .  TRANSVERSE  MODE  FORMATION.  RELATIVE  VALUES  OF 
CENTRAL  FAR-FIELD  INTENSITY  IP/10,  ARE  INDICATED  6Y  X. 

THE  ANGLE  THETA  MEASURES  THE  DEVIATION  (IN  UMTS  OF  A 
DIFFRACTION  ANGLE,  I.E.  APERTURE  WIDTH/ WAVELENGTH)  OF  THE  POINT 
OF  MAXIMUM  FAR-FIELO  INTENSITY  FROM  STRAIGHT-AHEAD  DIRECTION. 
TUBE  FRESNEL  NUMBER=  1  53.60000;*’AGMFICATION  =  4.  0000  2 
ALIGNMENT  EPSL=  •  0000  0; NO  OF  MESH  POINTS  ON  MIRROR=  512. 
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RON  359.  TRANSVERSE  MODE  FORMATION.  RELATIVE  VALUES  OF 
CENTRAL  FAR-FIELD  INTENSITY  IP/IC,  ARE  INDICATED  BY  X. 

THE  ANGLE  THETA  MEASURES  THE  DEVIATION  (IN  UNITS  OF  A 
OIFFRACTION  ANGLE,  I.E.  APERTURE  W I D TH / W A VE L ENGT H )  OF  THE  POINT 
OF  MAXIMUM  FAR-FIELD  INTENSITY  FROM  STRAIGHT-AHEAD  DIRECTION. 
TUBE  FRESNEL  NUM8E  R=  307 . 2  00 00 ; m AGN I F I C AT  I ON* A . 00 00  2 
ALIGNMENT  EPSL*  .00000;N0  OF  MESH  POINTS  ON  MIRROR*  512. 
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RUN  360.  TRANSVERSE  MODE  FORMATION.  RELATIVE  VALUES  OF 
CENTRAL  FAR-FIELD  INTENSITY  I P / 1 0 ,  ARE  INDICATED  BY  X. 

THE  ANGLE  THETA  MEASURES  THE  DEVIATION  (IN  UNITS  OF  A 
DIFFRACTION  ANGLE,  I.E.  APERTURE  W I DT H / W A V E L E NGT H )  OF  THE  POINT 
OF  MAXIMUM  FAR-FIELD  INTENSITY  FRO*  STRAIGHT-AHEAD  DIRECTION. 
TOPE  FRESNEL  NUM5E  R=  3 07 . 2  00 0 0 ; M A GN I F I C A T I  0 N  =  4 . 0 0 00  2 
ALIGNMENT  EPSL=  . OOOOC;NO  OF  MESH  POINTS  ON  MIRROR=  51Z. 
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RUN  361.  TRANSVERSE  MODE  FORMATION.  RELATIVE  VALUES  OF 
CENTRAL  FAR-FIELD  INTENSITY  IP/10,  ARE  INDICATED  BY  X. 

THE  AN6LE  THETA  MEASURES  THE  DEVIATION  (IN  UNITS  OF  A 
DIFFRACTION  ANGLE,  I.E.  APERTURE  to  I D TH / to A V EL ENGT H )  OF  THE  POINT 
OF  MAXIMUM  FAR-FIELD  INTENSITY  FROM  STRAIGHT-AHEAD  DIRECTION. 
TUPE  FRESNEL  NUMBER*  307 . 2 0000 ; MA GN I F I C A T I 0N=4 . 0000 2 
ALIGNMENT  EPSL*  .00000;NO  OF  MESH  POINTS  ON  MIRROR*  512. 


99 


XXX  IP/lO  XXX 


RUN  362.  TRANSVERSE  MODE  FORMATION.  RELATIVE  VALUES  OF 
CENTRAL  FAR-FIELD  INTENSITY  IP/10,  ARE  INDICATED  BY  X. 

THE  ANGLE  THETA  MEASURES  THE  DEVIATION  (IN  UNITS  OF  A 
DIFFRACTION  ANGLE,  I.E.  APERTURE  wIDTH/WAVELENGTH)  OF  THE  POINT 
OF  MAXIMUM  FAR-FIELD  INTENSITY  FRO"  STRAIGHT-AHEAD  DIRECTION. 
TUEIE  Fresnel  NUMBER=  307.2000C;MAGNI  FICATION  =  A.OOOO  2 
ALIGNMENT  EPSL=  . 00000; NO  OF  MESH  POINTS  ON  MIRROR5  512. 
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RUN  363.  TRANSVERSE  MODE  FORMATION.  RELATIVE  VALUES  OF 
CENTRAL  FAR-FIELD  INTENSITY  IP/10,  ARE  INDICATED  BY  X. 

THE  AN6LE  THETA  MEASURES  THE  DEVIATION  (IN  UNITS  OF  A 
DIFFRACTION  ANGLE,  I.E.  APERTURE  WlDTH/taAVELENGTH)  OF  THE  POINT 
OF  MAXIMUM  FAR-FIELD  INTENSITY  FROM  STRAIGHT-AHEAD  DIRECTION. 
TUBE  FRESNEL  NUMBER*  61 A . A  000 0; * AG N I F I C AT  1 0N*4 . 0000 2 
alignment  epsl*  .ooooc;no  of  mesh  points  on  mirror*  512. 
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RUN  364  .  TRANSVERSE  MODE  FORMATION.  RELATIVE  VALUES  OF 
CENTRAL  FAR-FIELD  INTENSITY  IP/lO,  ARE  INDICATED  BY  X. 

THE  ANGLE  THETA  MEASURES  THE  DEVIATION  (IN  UNITS  OF  A 
DIFFRACTION  ANGLE,  I.E.  APERTURE  W I D T H / W A V E L E NGT H )  OF  THE  POINT 
OF  MAXIMUM  FAR-FIELD  INTENSITY  FROM  STRAIGHT-AHEAD  DIRECTION. 
TUBE  FRESNEL  NUMBER=  6 1 4 . 4  000 0 ; M A G N I F I C A T I  ON  =  4 . 0000  2 
ALIGNMENT  EPSL=  .  00000; NO  OF  MESH  POINTS  ON  M I R  R  0  R  =  512. 
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RUN  365.  TRANSVERSE  MODE  FORMATION.  RELATIVE  VALUES  OF 
central  FAP-FIELD  INTENSITY  IP/IC,  ARE  INDICATED  BY  X. 

THE  ANGLE  THETA  MEASURES  THE  DEVIATION  (IN  UNITS  OF  A 
DIFFRACTION  ANGt-E,  I.E.  APERTURE  W  I  D  TH  /  A  V  E  L  ENGTH  )  OF  THE  POINT 
OF  MAXIMUM  FAR-FIELD  INTENSITY  FROM  STRAIGHT-AHEAD  DIRECTION. 
TUBE  FRESNEL  NUMBER*  6 U . A  000 0 ; MA GN I F I C AT I ON  =  4 . 0 000  2 
ALIGNMENT  EPSL*  . 00000; NO  OF  MESH  POINTS  ON  MIRROR*  512. 
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RUN  366.  TRANSVERSE  MODE  FORMATION.  RELATIVE  VALUES  OF 
CENTRAL  FAR-FIELD  intensity  IP/10,  are  indicated  by  X. 

THE  ANGLE  THETA  MEASURES  THE  DEVIATION  (IN  UNITS  OF  A 
DIFFRACTION  ANGLE,  I.E.  APERTURE  WIDTH/ xAVELENGTH)  OF  THE  POINT 
OF  MAXIMUM  FAR-FIELD  INTENSITY  FROM  STRAIGHT-AHEAD  DIRECTION. 
TUBE  FRESNEL  NUM3  E  R=  6 1  A . 4  00 0 0 ; M A G N I F  I  C A T I  0 N  =  4 . 0 0 0 0  2 
ALIGNMENT  EPSL=  . C0000;NO  OF  MESH  POINTS  ON  MIR  RGR=  512. 
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PU'.  367  .  TRANSVERSE  MODE  FORMATION.  RELATIVE  VALUES  OF 
central  far-fielc  intensity  ip/ic,  ARE  INDICATED  9 Y  X. 

ThE  ANGLE  ThETA  vE  AS 'J RES  THE  DEVIATION  (IN  UNITS  OF  A 
DIFFRACTION  ANGLE,  l.E.  APERTURE  WIDTH/WAVELENGTH)  OF  THE  POINT 
CF  MAXI*UP  FAR-FIELD  INTENSITY  FROM  STRAIGHT-AHEAD  DIRECTION. 

t u ° e  Fresnel  numper=  i ?28 .s  000C; vagni f i c ation  =  a,ogoo 2 

ALIGNMENT  EPSL=  .CC0GC;NO  OF  MESH  POINTS  ON  K  I  R  R  0  R  =  512. 
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RUN  3  t  E  .  TRANSVERSE  yCoE  FORMATION.  RLLATIVE  VALUES  OF 

Ct'-T^l  FAR-FIELD  INTENSITY  IP/IC,  APE  INDICATED  BY  X. 

The  angle  THETA  "'EA$LfiES  THE  DEVIATION  (IN  UMTS  CF  A 
DIFFRACTION  «NGLE,  I.E.  APERTURE  wIDTH/„AVELENGTH)  OF  THE  POINT 
OF  Y  A  X  I w  U v  FiR-FIELD  INTENSITY  F»Ov  STPAI&HT-AHEAD  DIRECTION. 
TUBE  FRESNEL  N  U  Y  E  E  P  =  1Z2?.3GOOO;MAGNIFICATION  =  A.COC02 
ALIGNMENT  EPSL=  . CCCCO;NO  OF  "!£  SH  POINTS  ON  " I R  ROR  =  512. 


90S  3oS.  TRANSVERSE  pooe  formation.  relative  values  of 

CENTRAL  FAP-FIELC*  INTENSITY  IP/lC,  A fc  E  INDICATED  BT  X. 

the  angle  theta  'ieasukes  the  deviation  (in  units  of  a 

DIFFRACTION  ANGLE,  I.E.  APERTURE  w I D T H  /  W A  V E L E N G T H )  OF  THE  POINT 
OF  YAXiru*  FAR-FIELD  INTENSITY  F PO*  S T R A  I  G H T - A H E A D  DIRECTION. 
TUrE  FRESNEL  NU*IPER=  1  22?  .s  COOO;  "ACN  I  F  I  C  AT  I0N=4.  OCOO  2 

alignment  epsl=  .CCocc;NG  cf  *esh  points  cn  *irpor=  5iz. 


107 


0.0 


xxx 


IP/  I  0 


xxx 


•  • 

• 

•  •  • 

•  • 

9 

• 

1 

X 

4 

•  •  • 

•  9 

7 

.  X 

4 

7 

«  ♦ 

V 

4 

• 

X 

4 

5 

• 

X 

4 

* 

• 

♦ 

X 

7 

• 

4 

X 

c 

• 

♦ 

X 

9 

• 

4 

X 

1C 

• 

♦ 

X 

11 

• 

♦ 

X 

i : 

• 

♦  X 

1  3 

• 

+  X 

14 

• 

♦ 

X 

1  3 

• 

♦ 

X 

i  * 

• 

4 

X 

17 

• 

4 

X 

1  f. 

• 

4- 

X 

1  9 

• 

4 

X 

-  r 

L.  w 

• 

4 

X 

21 

• 

4 

X 

22 

• 

4 

X 

2  7 

• 

4 

X 

24 

• 

4 

X 

25 

• 

4 

X 

2  i 

• 

4 

X 

n 

• 

4 

X 

25 

• 

4 

X 

29 

• 

4 

X 

3C 

• 

4 

X 

•  • 

• 

•  •  • 

•  • 

• 

• 

- 

5.0 

♦♦♦  THETA 

4  4  4 

c 

>  9 

RUN  371.  TRANSVERSE  MODE  FORMATION.  RELATIVE  VALUES  OF 
CENTRAL  far-field  intensity  IP/10,  are  indicated  by  X. 

ThE  ANGLE  THETA  MEASURES  THE  DEVIATION  (IN  UMTS  OF  A 
DIFFRACTION  ANGLE,  I.E.  APERTURE  width/, AVELENGTH)  of  the  point 
OF  MAXIMUM  FAR-FIELD  INTENSITY  FROM  STRAIGHT-AHEAD  DIRECTION. 
TUEE  FRESNEL  NUMBER3  7 6 . 8  00 0 C ; M A GN  I  F I C A T I  ON  =  1  .  5 6 7 A  0 

ALIGNMENT  EPSL=  . 00000; NO  CF  MESH  POINTS  ON  MIRROR3  512. 
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RUN  372.  TRANSVERSE  I**  0  D  E  FORMAT  I  ON  •  RELATIVE  VALUES  OF 
CENTRAL  FAR-FIELD  INTENSITY  IP/10,  ARE  INDICATED  3Y  X. 

ThE  angle  theta  measures  the  deviation  (in  units  of  a 

DIFFRACTION  ANGLE,  I.E.  APERTURE  WIDTH/WAVELENGTH)  OF  THE  POINT 
OF  MAXIMUM  FAR-FIELO  INTENSITY  FROM  STRAIGHT-AHEAD  DIRECTION. 
TUBE  FRESNEL  NUM8  E  Rs  76.800Q0;mAGnIFICATION=1 .58740 
ALIGNMENT  EPSL*  • C0000; NO  OF  MESH  POINTS  ON  MIRROR*  512. 
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5. 

RUN  373.  TRANSVERSE  MODE  FORMATION.  PEIATIVE  VALUES  OF 
central  FAR-FIELO  INTENSITY  IP/IO,  ARE  INDICATED  BY  X. 

ThE  ANGLE  THETA  MEASURES  THE  DEVIATION  (IN  UNITS  OF  A 
DIFFRACTION  ANGLE,  I.E.  APERTURE  wIDTH/wAVELENGTH)  OF  THE  POINT 
OF  MAXIMUM  FAR-FIELD  INTENSITY  FRO*  STRAIGHT-AHEAD  DIRECTION. 
TUPE  FRESNEL  NUMBER*  7 t . 8 00 0 C ; M A GN I F I C A T I ON= 1 . 5 6 7A 0 

ALIGNMENT  EPSL  =  .OOOOC;NO  OF  MESH  POINTS  ON  MIRROR*  512. 
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RUN  37  4  .  TRANSVERSE  MODE  FORMATION.  RELATIVE  VALUES  Of 
CENTRAL  FAR-FIELD  INTENSITY  I P / 1 0 ,  ARE  INDICATED  BY  X. 

THE  ANGLE  THETA  "EASURES  THE  DEVIATION  (IN  UMTS  OF  A 
DIFFRACTION  ANGLE,  I.E.  APERTURE  WIDTH/WAVELENGTM)  OF  THE  POINT 
OF  MAXIMUM  FAR-FIELD  INTENSITY  FROM  STRAIGHT-AHEAD  DIRECTION. 
TUBE  FRESNEL  NUMBER*  76 , 8 UOOO ; M AGN I F I C AT  I  ON* 1  . 5 674 0 

ALIGNMENT  EPSL*  .00000;NO  OF  MESH  POINTS  ON  MIRROR*  512. 
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RoN  375  .  TRANSVERSE  MODE  FORMATION.  RELATIVE  VALUES  OF 
CENTRAL  FAR-FIElD  INTENSITY  IP/10,  ARE  INDICATED  BY  X. 

ThE  ANGLE  THETA  VE  ASURES  THE  DEVIATION  (IN  UNITS  OF  A 
DIFFRACTION  ANGLE,  I.c.  APERTURE  wIDTH/hAVELENGTH)  of  The  point 
OF  MAXIMUM  FAR-FIELD  I’  TENS  ITY  FRO*  STRAIGHT-AHEAD  DIRECTION. 
TUBE  FRESNEL  NUMBER3  1 5 ! . 6  GO  0 0 ; M AGN I F I C A T  I  0 N =  1  .  5 8 74  0 
ALIGNMENT  EPSL  =  .C00CC;\O  CF  *ESH  P C I * T S  ON  MIRROR3  51Z. 
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RoN  376.  ThANSVERSE  MODE  FORMATION.  RELATIVE  VALUES  OF 
CENTRAL  FAR-FIELD  INTENSITY  IP/10,  ARE  INDICATED  BY  X. 

THE  ANGLE  THETA  MEASURES  THE  DEVIATION  (IN  UMTS  OF  A 
DIFFRACTION  ANGLE,  I.E.  APERTURE  MDTH/hAVELENGTH)  of  the  point 
OF  MAXIMUM  FAR-FIELO  INTENSITY  FRO*  STRAIGHT-AHEAD  DIRECTION. 
TUBE  FRESNEL  NUMBER*  1  5  3 . 6  00 0 0 ; » A GN I F I C A T I  ON* 1  .  5 87 A  0 
ALIGNMENT  EPSL*  . 00000 ; NO  OF  MESH  POINTS  ON  MIRPOR*  512. 
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RON  377.  TRANSVERSE  MODE  FORMATION.  RELATIVE  VALUES  OF 
CENTRAL  EAR-FIELD  INTENSITY  IP/10,  AFt  INDICATED  BY  X. 

ThE  angle  theta  measures  the  deviation  (in  units  of  a 

DIFFRACTION  ANGLE,  I.E.  APERTURE  »  I  D T h  /  « A  V E L E N G T H )  OF  THE  POINT 
OF  MAXIMUM  FAR-FIELD  INTENSITY  FRO*  STRAIGHT-AHEAD  DIRECTION. 
TUBE  FRESNEL  NUMPER=  1 5 3 . 6 OC 00 ; * A G N I F I C A T I  0 N  =  1  .  5 6 74  C 
ALIGNMENT  EPSL=  .  0000C ; NO  OF  MESH  PC1NTS  ON  M I R  R  0  R  =  512. 
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5. 

RUN  376.  TRANSVERSE  MODE  FORMATION  .  RELATIVE  VALUES  OF 
CENTRAL  FAR-FIELO  INTENSITY  IP/10,  ARE  INDICATED  BY  X. 

The  ANGLE  THETA  MEASURES  the  DEVIATION  (IN  UNITS  OF  A 
DIfFRACTION  ANGLE,  I.E.  APERTURE  tfIDTH/t*AVELENGTH)  OF  ThE  POINT 
OF  MAXIMUM  FAR-FIELD  INTENSITY  FROM  STRAIGHT-AHEAD  DIRECTION. 
TUBE  FRESNEL  NUMBER*  153.6GOOO;*AGNIFICATION=1. 56740 
ALIGNMENT  EPSL=  .00000;  NO  OF  *  E  S  H  POINTS  ON  MIRROR*  512. 
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RUN  379.  TRANSVERSE  MODE  FORMATION.  RELATIVE  VALUES  OF 
CENTRAL  FAR-FIELD  INTENSITY  IP/IC,  ARE  INDICATED  BY  X. 

THE  ANGLE  THETA  MEASURES  THE  DEVIATION  (IN  UMTS  OF  A 
DIFFRACTION  ANGLE,  I.E.  APERTURE  WIDTH/ WAVELENGTH)  OF  THE  POINT 
OF  MAXIMUM  FAR-FIELD  INTENSITY  FROM  STRAIGHT-AHEAD  DIRECTION. 
TUBE  FRESNEL  NUMB E  R=  3 0 7 . 2  000 C ; * A GN I F I C AT  1 0 N  =  1  .  5 1 7 U 0 
ALIGNMENT  EPSL=  ,00000;NO  OF  M£SH  POINTS  ON  MIRROR1  512. 
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RON  3SC.  TRANSVERSE  MODE  FORMATION.  RELATIVE  VALUES  OF 
CENTRAL  FAR-FIELD  INTENSITY  IP/10,  ARE  INDICATED  bY  X. 

THE  ANGLE  THETA  MEASURES  THE  DEVIATION  (IN  UNITS  OF  A 
DIFFRACTION  ANGLE,  I.E.  APERTURE  WIDTH/*AVELENGTM)  OF  THE  POINT 
OF  MAXIMUM  FAR-FIELD  INTENSITY  FROM  STRAIGHT-AHEAD  DIRECTION. 
TUBE  FRESNEL  NUM8E  R=  3 0 7 . 2  00 0 0 ; M A GN I F I C A T I  0 N  =  1  .  5 8 7 A  0 
ALIGNMENT  EPSL*  . 00000;NO  OF  MESH  POINTS  ON  MIRROR*  512. 
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5  . 

PON  HI.  TRANSVERSE  MODE  FORMATION.  RELATIVE  VALUES  OF 
CENTRAL  F AR-FIELD  INTENSITY  IP/IO,  ARE  INDICATED  BY  X. 

THE  ANGLE  THETA  MEASURES  THE  DEVIATION  (IN  UNITS  OF  A 
DIFFRACTION  ANGLE,  I.E.  APERTURE  „IDTH/wAVELENGTH)  OF  THE  POINT 
OF  MAXIMUM  FAR-FIELD  INTENSITY  FROM  STRAIGHT-AHEAD  DIRECTION. 
ToFE  FRESNEL  NU*PER=  2C7.2  00CO;"AGMFICATION  =  1.5&7AO 
ALIGNMENT  £  P  S  L  =  .CC000;NO  OF  *  E  S  H  POINTS  ON  M  I  R  R  0  R  =  512. 
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RUN  382.  TRANSVERSE  MODE  FORMATION.  RELATIVE  VALUES  OF 
CENTRAL  FAR-FIELD  INTENSITY  IP/IC,  ARE  INDICATED  6Y  X. 

THE  ANGLE  THETA  "ENSURES  THE  DEVIATION  (IN  UNITS  OF  A 
DIFFRACTION  ANGLE,  I.E.  APERTURE  wIDTH/JAvELENGTH)  OF  THE  POINT 
OF  MAXIMUM  FAR-FIELD  INTENSITY  FROM  STRAIGHT-AHEAD  DIRECTION. 
TUBE  FRESNEL  NUMBE  R=  3 0 7 . 2  000 0 ; M A GN I F I C A T 1 0 N  =  1  . 5 674 0 
ALIGNMENT  EP$L=  .  00  00  0; NO  OF  MESH  POINTS  ON  MIRROR2  512. 
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RON  22  3  .  TRANSVERSE  MODE  F  0  R  M.  A  T  I  0  N  .  RELATIVE  VALUES  OF 
CENTRAL  FAR-FIELD  INTENSITY  IP/lC,  APt  INDICATED  BY  X. 

THE  ANGLE  THETA  MEASURES  THE  DEVIATION  (IN  UNITS  OF  A 
DIFFRACTION  ANGLE  «  I.E.  APERTURE  wIDTH/wAVELENGTH)  OF  THE  POINT 
OF  KAXIMU*  FAR-FIELD  INTENSITY  FROM  STRAIGHT-AHEAD  DIRECTION. 
TueE  FRESNEL  NUMPER=  5  1  4 . 4  00  0  C  ;  v  A  GN  I  F  !  C  A  T  I  0  N  =  1  .  5  8  7  4  0 
ALIGNMENT  EPSL=  . COCO  0 ; NO  OF  MESH  POINTS  ON  M  I  R  R  0  R  =  512. 
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RUN 

354. 

TRANSVERSE  MODE 

FORMATION.  RELATIVE 

VAL  UES 

CENTRAL  FAR-FIELD  INTENSITY  IP/IC,  ARE  INDICATED  6Y  X. 

THE  ANGLE  THETA  MEASURES  THE  DEVIATION  UN  UNITS  OF  A 
DIFFRACTION  ANGLE,  I.E.  APERTURE  W I D T H / W A V E L E NG T H )  OF  THE  POINT 
OF  MAXIMUM  FAR-FIELD  INTENSITY  FRO*  STRAIGHT-AHEAD  DIRECTION. 
TUBE  FRESNEL  NUMBE  R=  6  1  4  .  4  OC  0  0;  *  A  GN  I  F  I  C  A  T  I  ON=  1  .  5  8  74  0 
ALIGNMENT  EPSL=  . 00000; NO  OF  MESH  POINTS  ON  MIRROR=  512. 
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RUN  385  .  TRANSVERSE  MODE  FORMATION  •  RELATIVE  VALUES  OF 
CENTRAL  EAR-FIELD  INTENSITY  IP/IO,  ARE  INDICATED  BY  X. 

THE  ANGLE  THETA  MEASURES  THE  DEVIATION  (IN  UNITS  OF  A 
DIFFRACTION  ANGLE,  I.E.  APERTURE  WlDTH/*AVELENGTH)  OF  ThF  POINT 
OF  MAXIMUM  FAR-FIELD  INTENSITY  FROM  STRAIoHT-AHEAD  DIRECTION. 
TUBE  FRESNEL  NUMBER5  6 1  A . 4 OC 0 0 ; w A G NI F I C A T I  0 N  5  1  .  5 8 7 A C 
ALIGNMENT  EPSL=  . OC  0  0  0  ; NO  OF  M tSH  POINTS  ON  MIRROR5  512. 
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RUN  3&S.  TRANSVERSE  '"ODE  FORMATION.  RELATIVE  VALUES  OF 
CENTRAL  FAR-FIELD  INTENSITY  IP/lC,  ARE  INDICATED  dY  X. 

T  HF  ANGLE  THFTA  "EASURFS  THc  DEVIATION  (IN  UNITS  OF  A 
DIFFRACTION  ANGLE,  I.E.  APERTURE  « I D T H / w A  V E L E NG T H )  OF  THE  POINT 
OF  *  A  X  I  M  U  Y  FAR-FIELD  INTENSITY  FROM  STRAIGHT-AHEAD  DIRECTION. 
TUEE  FRESNEL  NUM3E  R®  6 1  4 . 4  00 0 0 ; v A G N I F  I  C A T I ON® 1  . 5 6 74 0 
ALIGNMENT  EPSL®  *  COCO  C; Nu  OF  MESH  POINTS  ON  MIRROR®  512. 


123 


C  .0 

•  • 

• 

XXX 

•  • 

I p /  I  0  xxx 

•  «  • 

1 . 

•  •  • 

1 

X 

•f 

• 

2 

• 

.  X 

• 

4> 

7 

• 

.  X 

4- 

• 

• 

4 

• 

♦  X 

• 

• 

c 

• 

.  X 

♦ 

■ 

• 

A 

• 

.  ♦  X 

• 

• 

- 

• 

♦  A 

• 

• 

c 

• 

• 

X 

4- 

• 

• 

c 

• 

• 

X  ♦ 

• 

• 

1C 

■ 

• 

♦ 

X 

• 

• 

1 1 

• 

• 

4- 

• 

X 

1? 

• 

• 

4- 

• 

X  . 

1  3 

• 

• 

♦ 

• 

X 

1  4 

• 

• 

4- 

• 

X 

1  5 

• 

• 

♦ 

• 

X 

•  • 

5.0 

• 

•  • 

♦  4-  ♦ 

•  •  • 

Theta  ♦  t  ♦ 

•  •  • 

C 

RUN  3  27.  TRANSVERSE  MODE  FORMAT  10*.  .  RELATIVE  VALUES  OF 
CENTRAL  FAR-FIELD  INTENSITY  IP/IC,  are  INDICATED  dY  X. 

The  angle  THETA  vEASUKES  the  DEVIATION  (IN  units  of  a 
DIFFRACTION  ANGLE,  I.E.  APERTURE  » I D T H / a  A V E L E N G T H )  OF  THE  POINT 
OF  MAXIMUM  FAR-FIELD  IN  TENS  ITT  FROM  STRAIGHT-AHEAD  DIRECTION. 
TUEE  FRESNEL  N  U  M  B  E  B=  1 228 .3 0000; »AENI F I C ATI 0N  =  1  .  5874 0 
ALIGNMENT  EPSL=  .OOCOr;NO  OF  MESH  POINTS  ON  M  I  R  R  0  R  =  512. 
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5  . 

RUN  338.  TRANSVERSE  MODE  FORMATION.  RtLATIVE  VALUES  OF 

CENTRAL  far-field  intensity  ip/io,  are  indicated  ST  X. 

THE  ANGLE  THETA  MEASURES  THE  DEVIATION  (IN  UNITS  OF  A 
DIFFRACTION  ANGLE,  I.E.  APERTURE  *  I D T H / w A V E L E NGT H )  OF  THE  POINT 
OF  MAXIMUM  FAR-FIELD  INTENSITY  F  R  0  M  S  T  R  A  I  6  H  T  -  AH  E  A  D  DIRECTION. 
TUBE  FRESNEL  NUMBE  R=  1  22 5 . 8 0000 ; * A GN I F I C A T I C N =  1  .  5 8 74  0 
alignment  epsl  =  .ccgoo;no  of  mesh  points  on  kirror=  512. 
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R^N  3  j)C.  TRANSVERSt.  v"'CE  FORMATION.  relative  values  or 
CENTRAL  F AR-F I ElD  INTENSITY  ip/ic,  are  INDICATED  BY  X. 

TmE  ANGLE  theta  YE  A SORES  The  DEVIATION  (IN  UNITS  OF  A 
DIFFRACTION  ANGLE,  I.E.  AFEKTURE  W I D T H / w A  V E L E \ G T H )  OF  THE  POINT 
OF  PAXIYUY  FAR-FIELC  INTENSITY  FROv  STRAIGHT-AHEAD  DIRECTION. 
TUBE  FRESNEL  N  U  Y  9  E  R*  1  2  1 1  .  3  CO  0  0  ;  w  A  C-  N  I  F  I  C  .»  T  I  0  N  =  1  .  5  8  7  A  0 
ALIGNMENT  EPSL=  .C0CGC;NC  OF  PESh  POINTS  ON  v.  I  R  R  0  R  =  512. 
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5. 

RON  391.  TRANSVERSE  MODE  FORMATION.  RELATIVE  VALUES  OF 
CENTRAL  FAR-FIELD  INTENSITY  IP/IC,  ARE  INDICATED  6  Y  X. 

THE  ANGLE  THETA  MEASURES  THE  DEVIATION  (IN  UMTS  OF  A 
D1FFFACTION  ANGLE,  I.E.  APERTURE  WIDTH/wAVELENGTH)  OF  THE  POINT 
OF  MAXIMU*  FAR-FIELD  INTENSITY  FRO*  STRAIGHT-AHEAD  DIRECTION. 
TUSE  FRESNEL  NUMRE  R=  76 . 8  COO C ; * A GN I F I C AT  I ON  =  1 . A 1 4 1  7 
ALIGNMENT  EPSL=  .  0000  ^ ; NO  OF  MESH  POINTS  ON  MIRPOR=  512. 
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the 

ANGLE 

theta  * 

E  ASURES  THE 

DEVIATION 

(IN  UNITS 

OF  A 

DIFFRACTION  ANGLE,  I.E.  APERTURE  hIOTH/.AVELENGTH)  of  the  point 
OF  MAXIMUM  FAR-F1ELD  INTENSITY  FRO*1  STRAIGHT-AHEAD  DIRECTION. 
To?E  FRESNEL  N  U  *1 9  E  R=  7  6 . 3  C  C  0  0  ;  w  A  G  N  I  F  I  C  A  T  I  0  N  =  1  .  A  1  A 1  7 
ALIGNMENT  E  P  S  L  =  .  C  C  C  C  C  ;  \‘  G  CF  POINTS  ON  V  I  R  R  0  R  =  512. 
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RUN  392.  TRANSVERSE  MODE  FORMATION.  RELATIVE  VALUES  OF 
CENTRAL  FAR-FIELO  INTENSITY  IP/lO,  ARE  INDICATED  BY  X. 

THE  ANGLE  THETA  "EASURES  THE  DEVIATION  (IN  UMTS  OF  A 
DIFFRACTION  ANGLE,  I.E.  APERTURE  wIDTH/*AVELENGTH)  OF  THE  POINT 
OF  MAXIMUM  FAR-FIELD  INTENSITY  FRO"  STRAIGHT-AHEAD  DIRECTION. 
TUBE  FRESNEL  NUMBE  R=  76 . 8 000 0 ; " AGN I F I C AT  I  ON  =  1 . 4  1  41  7 

ALIGNMENT  EPSL  =  . C000C; NO  OF  "ESH  POINTS  ON  MIRROR2  512. 
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0  XXX  I  f-  /  I  C  XXX  1.0 
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5.0  ♦  ♦  ♦ 

THETA  ♦+♦ 

5  . 

RUN 

?9A.  TRANSVERSE  "ODE 

FORMAT  ION  . 

RELATIVE 

V  AL  UE  S 

CENTFAL  FAR-FIELD  INTENSITY 

I P / I 0 ,  are 

INDICATED 

BY  X. 

THE 

ANGLE  THETA  "EASl'kES  TH 

c  DEVIATION 

(IN  UNITS 

C  F  A 

DIFFRACTION  ANGLE,  I.t.  4  F  E  R  T  U  R  E  W  I  D T H / w A  V E L E N G T H )  OF  THE  POINT 
OF  MAXIMUM  FAR-FIELD  INTENSITY  F  R  OF*  STRAIGHT-AHEAD  DIRECTION. 

T  U  P  E  FRESNEL  N  U  M  p  E  R=  76.8CCOO;"AGNIFICATION=1  .4141  7 
ALIGNMENT  E  P  S  L  =  .00000; NO  OF  "  E  S  H  POINTS  ON  M  I  R  R  0  R  =  51c. 
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x  x  x  I f / I r  XXX 


RUN  395.  TRANSVERSE  MODE  FORMATION.  RELATIVE  VALUES  OF 
CENTRAL  FAR-FIELO  INTENSITY  IP/IC,  ARE  INDICATED  EY  X. 

THE  »N6LE  THETA  MEASURES  THE  DEVIATION  (IN  UMTS  OF  A 
DIFF  ACTION  ANGLE,  I.E.  APERTURE  w I D T h / « A V E L E NG T H )  OF  THE  POINT 
OF  MAXIMUM  FAR-FIELD  INTENSITY  FROM  STRAIGHT-AHEAD  DIRECTION. 
TUBE  FRESNEL  NUMBER*  1  5 3 . 6  000 0 ; - A G N I F I C A T I 0N= 1 . A  1 41  7 
ALIGNMENT  EPSL=  .CG000;NO  OF  MtSH  POINTS  ON  MIRROR*  512. 
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PUN  3V6.  TRANSVERSE  "OOE  FORMATION.  PELATIVl  values  of 
C  E  \  T  P  A  L  FAR-FIELD  INTENSITY  I  P  /  I  C  f  ARE  INDICATED  BY  X. 

THE  ANGLE  THETA  v  E  A  S  U  k  E  S  THE  DEVIATION  (IN  UMTS  OF  A 
DIFFRACTION  angle,  I.E.  APEkTURE  wIDTh/* AVELENGTH)  OF  TmE  POINT 
OF  MAXIMUM  FAR-FIELD  INTENSITY  FRO!"  STRAIGHT-AHEAD  DIRECTION. 

T  U  t  FRESNEL  NU*9EP=  1  5  ?  .  6  00  0  C  ;  *  A  G  N  I  F  1  C  A  T  I  0  N  =  1  .  A  1  A  1  7 
ALIGNMENT  EF  SL=  . COCOC; No  OF  «ESH  POINTS  ON  "IRPOP=  5 12. 
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RUN  397.  TRANSVERSE  y  0  D  E  FORMATION.  RELATIVE  VALUES  OF 
CENTRAL  FAR-FIELD  INTENSITY  1P/I0,  ARE  INDICATED  BY  X. 

THE  ANGLE  THETA  MEASURES  THE  DEVIATION  (IN  UNITS  OF  A 
DIFFRACTION  ANGLE,  I.E.  APERTURE  W  I  D  TH  /  t.  A  V  E  L  E  NG  T  H  )  OF  THE  POINT 
OF  MAXIMUM  FAR-FIELD  INTENSITY  FROM  STRAIGHT-AHEAD  DIRECTION. 
TUBE  FRECNEL  NUMBE  R=  1  5  3 . 6  00 0 0; * AGN I F I C A T I  ON  =  1 . 4 1  4 1  7 
ALIGNMENT  EPSL=  .COOGO;NO  OF  MESH  POINTS  ON  MIRPOR=  512. 
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»l'<  UlNSVEKSt  *ODE  FORMATION.  FELATIVE  VALUES  OF 

C  E  '<  T  D  A  L  Fap-fIELD  INTENSITY  IP/ 10,  ARE  INDICATED  5Y  X. 
the  angle  theta  •>*  e  a  s  u  r  e  e  the  kEviaticn  (in  units  of  a 
DIFFRACTION  ANGLE,  I.E.  aperture  WIDTH  / WAVELENGTH)  OF  THE  POINT 
OF  PAXIYUK  FAP-FIELD  INTENSITY  FRO*  STRAIGHT-AHEAD  DIRECTION. 
TUF-E  FRESNEL  NU"E-ED  =  1  53.6000?;  VAGNI  FICATION=1  .4141  7 

ALIGNMENT  E  P  S  L  =  .  0  0  C  0  0  ;  N  u  OF  *  E  S  H  POINTS  ON  *  I  R  R  0  R  =  512. 
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PUN  399,  TRANSVERSE  MOwE  FORMATION.  RELATIVE  VALUES  OF 
CENTRAL  FAR-FIELD  INTENSITY  IP/lC,  ARE  INDICATED  bY  X. 

THE  ANGLE  THETA  *"E  ASURES  THE  DEVIATION  (IN  UNITS  OF  A 
OIFFRACTIuN  ANGLE,  I.t.  APERTURE  WlDTH/WAVELENGTH)  OF  THE  POINT 
OF  MAXIMUM  FAR-FIELD  INTENSITY  FROM  S T P A  I  6H T - A H E A D  DIRECTION. 
TUBE  FRESNEL  NUMBE  R=  3 0 7 . 2  00 0 0 ; * A G N I F I C A T I ON  =  1 . A  1 41  7 
ALIGNMENT  EPSL=  . C0C00; NO  OF  *ESH  POINTS  ON  M I R R 0 R  =  512. 
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RUN  ACC.  TRANSVERSE  yOtE  FORMATION.  RELATIVE  VALUES  OF 
CENTRAL  FAR-FIELt)  INTENSITY  IP/IC,  ARE  INDICATED  BY  X. 

T  h  E  ANGLE  THETA  yEASURES  THE  DEVIATION  (IN  UMTS  OF  A 
DIFFRACTION  ANGLE,  I.E.  APERTURE  »IDTH/ WAVELENGTH)  OF  THE  POINT 
OF  MAXIMUM  FAR-FIELD  INTENSITY  FRO"'  STRAIGHT-AHEAD  DIRECTION. 
TUBE  FRESNEL  NUMPE D=  3  C  7 . 2  CC  0  0  ;  v  A  G  N  I  F  I  C  A  T  I  0  N  =  1  .  4  1  A  1  7 
ALIGNMENT  EPSL=  . CGOGO; NO  OF  MESH  POINTS  ON  M  I  R  R  0  R  =  512. 
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RUN  401.  transverse  mode  formation,  relative  VALUES  of 
CENTRAL  FAR-f-IEL?  INTENSITY  IP/lC,  A  R  c  INDICATED  =Y  X. 

THE  angle  THETA  MEASURES  THE  DEVIATION  (IN  JNITS  OF  A 
DIFFRACTION  ANGLE,  I.E.  APERTURt  <»IDTH/«iAVELENGTH)  OF  THE  POINT 
OF  MAXIMUM  FAR-flELl  INTPNSITY  t ROM  STRAIGHT-AHEAD  DIRECTION. 
TUBE  FRESNEL  NUMBER*  7  6 . 8  0  00  0;  IMA  GN I  F  I  C  AT  I  ON*  1  .  5  1  9  9  i 

ALIGNMENT  EPSL=  .0G3OC;NO  OF  MESH  POINTS  ON  MIRROR*  5 1  £ . 


°uN  40  2.  TRANSVERSE  MODE  FORMATION.  RELATIVE  VALUES  OF 
CENTRAL  FAR-FIELO  INTENSITY  IP/lO,  ARE  INDICATED  BY  X. 

Th?  ANGLE  TnETA  MCASURES  THE  DEVIATION  (IN  UNITS  OF  A 
DIFFRACTION  ANGLE,  I.E.  APERTURE  » I D Th / » A v E L E N G T H  )  OF  THE  POINT 
OF  MAXIMUM  FAR-FIELD  INTENSITY  FROM  STRAIGHT-AHEAD  DIRECTION. 
TUBE  FRESNEL  NUMB  ER  =  7 6 . B OOuC; M A GN I F I C A T I  ON  =  1  .  3 1 9 9 6 

alignment  ep$l=  .00000;no  of  mesh  points  on  mirror=  512. 
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5. 

RUN  433.  TRANSVERSE  MODE  FORMATION.  RELATIVE  VALUES  OF 
CENTRAL  FAR-FIELD  INTENSITY  IP/IC,  ARE  INDICATED  sY  X. 

T  1 5  INGLE  ThrTA  MEASURES  TH  t  DEVIATION  (IN  UNITS  Or  » 
DIFFRACTION  ANGLE,  I.E.  APERTURE  *IDTh/«Av£LENSTH)  OF  ThE  POINT 
OF  MAXIMUM  FAK-FIELD  INTENSITY  FROM  STRAIGHT-AHEAD  DIRECTION, 
TuEE  FRESNEL  NUMSER=  7  6 . 8  0  CO  0  ;  M  A  G  N  I  F  I  C  A  T  I  0  N=  1  .  3  1  9  9  6 

alignment  epsl  =  ,00000;no  of  mesh  points  on  mirror=  512. 
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434.  TRANSVERSE 

NODE  FORMATION. 

RELATIVE 

VALUES 

CENTRAL  FAP-f IElC 

INTENSITY  IP/IC,  ARt 

indicated 
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The  angle  theta  measures  the  DEVIATION  (IN  UNITS  OF  A 
DIFFRACTION  ANGi.E,  I.E.  APERTURE  »IDTh/*AvELENGTH)  of  The  POINT 
Of  MAXIMUM  FAR-HELD  INTENSITY  f  ROM  S  T  R  A  I  o  H  T  -  A  H  E  A  C  DIRECTION. 
TU5E  FRESNEl  N'JM9ER  =  7  6 . 8  0  00  0;  f  A  GN  I  F  I  C  *  T  I  ON=  1  .  3  1  99  5 

ALIGNMENT  EPSL=  .0Cr0C;NG  OF  MtSH  POINTS  ON  M  I  R  R  0  R  =  512. 
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RUN  405.  transverse  mode  formation,  relative  values  of 
CENTRAL  FAR-F1ELC  INTENSITY  I F / I  0 ,  ARE  INDICATED  »Y  X. 

T  r.  E  ANGLE  THETA  MEASURES  THE  DEVIATION  (IN  UNITS  OF  A 
DIFFRACTION  ANGLE.  I.E.  APERTURE  « I  0 TH / . A  V E L EN G T H  )  OF  ThE  POINT 
OF  MAXIMUM  FAR-FIELD  INTENSITY  FRO*  STRAIGHT-AHEAD  DIRECTION. 
TuCE  FRESNEL  NUM-eR=  1  5  3 . 6  0  OvG;  MA  GN  I  F  I  C  AT  I  0 N  =  1  .  3  1  9 9 6 
ALIGNMENT  FPSL=  .00000;NO  OF  MESH  POINTS  ON  M I R  R  0  R  =  512. 
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5.  r 


R  „  N  4  0  i.  TRANSVERSE  y  0  0  E  FORMATION.  RELATIVE  VAl'JES  Of 
CcNTRAL  FAP-FIrLT  INTENSITY  IP/IO,  A  R  l  INlICATED  a Y  X. 

THE  ANGLE  ThETA  MEASURES  THE  DEVIATION  (IN  UNITS  OF  A 
DIFFRACTION  ANGLE,  I.E.  APERTURE  »IDTh/*AvELENGTH;  Of  the  point 
Of  MAXIMUM  t  AR-flELD  INTENSITY  FRO*  STRAIGHT -A  HEAD  w I  RECTI  ON. 

T  u  9  E  FRESNEL  NUM9ER=  1  5  3 . 6  0  0 U 0 ; M A G N I F I C A T I  0 N = 1  .  3 1 9 y 6 

alignment  e  p  s  l  =  .  c  o  0  C  0 ;  n  o  of  mesh  points  on  mirror=  512. 
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5. 

DUN  A',7.  TRANSVERSE  MODE  FORMATION.  RELATIVE  VALUES  OF 
CENTRAL  FAR-FIELD  INTENSITY  IP/lG,  ARE  INDICATED  oY  X. 

ThE  ANGLE  ThETA  MEASURES  THE  DEVIATION  (IN  UNITS  OF  A 
DIFFRACTION  ANGLE,  I.E.  APERTURE  *IDTh/«iAVELENGTH)  OF  THE  POINT 
OF  MAXIMUM  FAR-FIELD  INTENSITY  FROM  STRAIGHT-AHEAD  DIRECTION. 

T  o  3  E  FRESNEL  N  U  M  9  E  R  =  1  5 3 . 6 0 000; MaGN I F I C AT  1 0N*1 . 31 996 

ALIGNMENT  EPSL=  .0GC00;NO  OF  MESH  POINTS  ON  M I R  RO  R  =  512. 
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5  , 

R  U  N  405.  TRAN S  V  E  R  S  E  MODE  FORMATION.  RELATIVE  V<LJES  Of 
?  L  N  T  c  A  l  FAR-f  I  F  »_  C  INTENSITY  I  F  /  I  C  ,  ARt  INDICATED  .  Y  X. 

The  ANGLE  THETA  MEASURES  THE  DEVIATION  (IN  UNITS  OF  A 
DIFFRACTION  ANGLE,  i.E.  APERTuRE  »IDTH/,«AvELENGTH)  OF  T  n  E  POIN 
Or  *  A  x  I  M  U  M  EAR-FIELD  INTENSITY  f  RO  M  STRAIGHT -A  HEAD  DIRECTION. 
Tube  FRESNEL  NJMBER=  1  5  3 . 6  0  OC  0;  *  A  G  N I F I  C  A  T  1 0  N  =  1 .  3 1  <?  5  i 
alignment  epsl=  .  C0PG0;no  of  mesh  points  on  *irror=  512. 
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PuN  40  9.  TRANSVERSE  MODE  FORMATION.  RELATIVE  VALUES  Of 
CENTRAL  FAR-FIELD  INTENSITY  I P / I C ,  ARE  INDICATED  b  Y  X. 

Tn  f  XNGLE  T  n  f  T  A  MEASURES  The  i/EvIATiON  (IN  UNITS  OF  i 
DIFFRACTION  ANGeE  »  I.E.  APERTURE  • I D Trt / « A V E LE NG T H )  OF  THE  POINT 
OF  MAXIMUM  FAR-FIELD  INTENSITY  FROM  S  T  R  A  I  &  H  T- A  H  E  A  D  DIRECTION. 

Tu  3  E  FRESNEL  NUMr  ER  =  3  * 7 . 2 0 00 0 ; MA GN I F I C A T I  ON* 1 . 3 1 9 9 S 

ALIGNMENT  EPSL=  .C:000;NO  OF  MESh  POINTS  ON  MIRROR*  512. 


I  p  /  i  C  x  x  x 


R  _  N  41'?.  transverse  *  o  d  e  formation.  RELATIVE  VAlJES  Or 
ClNTcAL  FAR-FIELD  INtENSITY  IP/ir,  ARE  INDICATED  5Y  X. 

T  r  ANGLE  T-:  H  MEASURES  THE  DEVIATION  (IN  u  N  I  T  S  OF  » 
DIFFRACTION  ANGLE.  I . E .  APERTURE  «IDTrt/»AvELENGTH)  OF  THE  POINT 
OF  v  A  x  I  1 U  iY  FAR-FIELD  INTENSITY  FRO"  STRAIGHT-AHEAD  DIRECTION. 
Tc:-E  FRESNEL  N  U  "  ~  c  R  =  T'37.2COGO;VAGNIFICATION=1.  3  1  =?  9  6 
ALIGNMENT  EPoL-  . C  w  ■?  0 0 ; N  0  OF  "ESh  POINTS  ON  "  I  R  R  0  R  =  512. 
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RUN  411.  TRANSVERSE  MODE  FORMATION.  RELATIVE  VALUES  OF 
CENTRAL  F  A  R  -  F  I  E  L  D  INTENSITY  I  P  /  I  0 ,  ARE  INDICATED  d  Y  X. 

T^c  &NGLE  TmETA  m-asURES  T  h  E  *  E  v  I  a  T  I  C  N  UN  UMTS  OF  t 
DIFFRACTION  ANGLE,  I.E.  APERTuRE  ..IDTh/.AVELENGTH)  OF  THE  POINT 
OF  MAXIMUM  FAR-flELD  INTENSITY  FROM  STRAIGHT -A  HEAD  DIRECTION. 
TJEE  FRESNPL  NUMEER=  307. 20 OuC;MA3NIFICATI0N=1. 31996 
alignment  epsl  =  .og^OOing  of  MESh  points  on  mirror=  512. 
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R  u  N  U 1  2  .  TRANSvERSE  M  0  D  c  FORMATION.  R  2  L  A  T  I  V  2  VALUES  OF 
CcVTRAL  FAR-FIELD  INTENSITY  IP/lO,  ARE  INDICATED  SY  X. 

Tn  E  ANGLE  T  rt  S  T  A  WEASJRES  THE  DEVIATION  (IN  UNITS  OF  A 
DIFFRACTION  ANGLE,  I.E.  APERTURE  «Ii>Th/«AVELENGTH)  j  f  the  =oint 
OF  MAXIMUM  FAR-FIELD  INTENSITY  FROM  STRAIGHT-AHEAD  DIRECTION. 

T  ^  3  E  FRESNEL  NUMBER =  307. 20 0CC;MAGNIFICATION  =  1. 31996 

Alignment  e  p  s  l  =  .OCOOO;no  of  mesh  points  on  m  i  r  r  o  r  =  512. 
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5. 

RUN  413.  TRANSVERSE  MODE  FORMATION.  RELATIVE  VALUES  Of 
CENTRAL  FAR-FIELD  INTENSITY  IP/lC,  ARE  INDICATED  9Y  X. 

TrE  J  N  GL  F  ThlT»  MEASURES  Tut  DEVIATION  (IN  UNITS  OF  » 
DIFFRACTION  ANGLE,  I.E.  APERTURE  «  I  D Th / . A  V E L E N G T H  )  OF  THE  POINT 
OF  MAXIMUM  FAk-FIELD  INTENSITY  FROM  STRAIGHT-AHEAD  DIRECTION. 

TU  =  E  FRESNEL  NUM?  E  R  =  6 14 . 4 0 OU 0 ; M A G N I F I C A T I  ON  =  1 . 3 1 9 9 fc 

alignment  epsl=  .OGOOO;no  of  mesh  points  on  mirror=  512. 
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RUN  414.  TRANSVERSE  "ODE  FORMATION.  RELATIVE  VAlJES  OF 
CENTRAL  FAR-FIElD  INTENSITY  IP/lO,  ARE  INDICATED  d Y  X. 

ThE  ANGLE  T  n  i.  T  A  MEASURES  THE  DEVIATION  (IN  UNITS  OF  A 
DIFFRACTION  ANGLE,  I.E.  APERTURE  *IDTti/*AVELENGTH)  OF  THE  POINT 
OF  MAXIMUM  FAR-FIELD  INTENSITY  FROM  STRAIGHT-AHEAD  DIRECTION. 

Tu  3  E  FRESNEL  N'JM?ER=  6  1  4 . 4  OOOC  ;  MA  G.N  I  F  I  c  A  T  I  0  N  =  1  .  3  1  9  9  6 
ALIGNMENT  EPSL=  .00000;NO  OF  MESh  POINTS  ON  M  I  R  R  0  R  =  512. 
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Run  415.  TRANSVERSE  r  0  D  5  FORMATION.  RELATIVE  VALUES  OF 
CENTFAL  FAR-FIELD  INTENSITY  IP/In,  ARE  INDICATED  b Y  X. 

T  r  L  »NGLt  T  n  L  T  A  ^iASURES  THE  DEVIATION  (IN  uNITS  OF  » 
DIFFRACTION  ANGLE,  I.E.  APERTuRE  ■  I  D T ri  /  • A  V E L EN G T H )  OF  TmE  POINT 
OF  MAXIMUM  FAR-FIELD  INTENSITY  FRO*  STRAIGHT-AHEAD  DIRECTION. 
TjL'E  FRESNEL  NU«IEER  =  6  U  ,  4  0  0 w  0;  H  A  G  N  I  F  I  C  A  T  I  0 N=  1  .  5  1  9 9  6 

alignment  epsl  =  .OvOOO;no  of  »iesh  points  on  hirror=  51^. 
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3  J  N  416.  TKA\SvERSE  v  0  D  E  FORMATION.  RELATIVE  V  A  L  J  c  S  Or 
ClNT°AL  FAP-FIELD  INTENSITY  I P / 1  0 ,  ARE  INDICATED  =  Y  X. 

T  n E  3NGLC  T  n  _  T  A  MEASURES  TH;  y  F  V  IATION  (IN  J  N  I  T  S  jF  « 
DIFFRACTION  angle,  l.E.  APERTuRE  *IDTh/„AvELENGTH)  of  the  doint 
OF  YAXI'IUY  FAR-FIELD  INTENSITY  F  R  O  H  STRAIGHT -A  HEAD  DIRECTION. 

T  j  ~  i  FRCSNEL  NJN-LR=  614,4jOGO;wAoNlFIL8TION=1.31096 
ALIGNMENT  EPSL=  .  00000;  NO  OF  H  t  S  H  POINTS  ON  MIRROR=  512. 
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TRANSVERSE  *OD' 

formation.  Rllativ: 

VALUES 

C  t  N  T  R  A  L  F  A  R  -  F  I  E  L  D  INTENSITY  I  P  /  I  0  ,  ARE  INDICATED  3  Y  X. 

ThE  ANGLE  THETA  WEA5JRES  THE  DEVIATION  (IN  JNITS  OF  A 
DIFFRACTION  ANGLE,  I.E.  «Pt  HT'jRl  *Ii>Tri/**vE  LENGTH)  OF  TnE  POINT 
OF  MAXIMUM  FAR-FIELO  INTENSITY  FROM  STRAIGHT-AHEAO  direction. 

T  w<  3  £  FRESNEL  ,NU*3£R=  3  07 . 2  D  H  0  ;  *  AG.N  I  F  I  C  A  T  I  0N  =  2 . 0  0  CO  I 

ALIGNMENT  EPSL=  .0000"';  NO  OF  MESH  POINTS  ON  MIRROR-2343. 

15U 


c  U  N  5  it  .  TRANSVERSl  •TOO'  FORMATION.  RtLATI VI  VALUES  OF 
CENTRAL  FAR-FIELP  INTENSITY  IP/IC,  ARE  INDICATED  =i  Y  x  . 

ThE  ANGLE  THETA  MEASURES  T  H  t  DEVIATION  (IN  UNITS  OF  A 
DIFFRACTION  ANGLE,  i.E.  4PERTURE  « 1 1 T H / . A  V E L E N G T H )  OF  TnE  POINT 
OF  NAXINUN  FAR-FIELD  INTENSITY  FRO*  STRAIGHT-AHEAD  DIRECTION. 
T^3E  FRESNEL  NUKufcR=  6U.4)0i;0;*AGNIFIC»T1ON  =  2.J3333 
ALIGNMENT  EPSL=  . C  0  0  0  0 ; N  0  OF  *ESH  POINTS  ON  M  I  R  R  0  R  -  2  0  A  ;  . 
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5  2  3.  TRANSVERSE  MOO:  FORMATION.  R.LATIV-  VALUES  Of 
CENTRAL  FAR-FIELD  INTENSITY  IP/IP,  ARE  INDICATED  3T  K. 

ThE  ANGLE  THETA  MEASURES  THE  DEVIATION  (IN  UNITS  OF  A 
DIFFRACTION  A\GLc,  I.E.  APERToRc  *IDTH/«Av£lENGTH)  Of  T  h  E  =0 
OF  MAXIMUM  FAR-FIELD  INTENSITY  FROM  STRAIGHT-AHEAD  DIRECTION 
Tj5£  FRESNEL  ,NUM9£R  =  I  2  2  £  .  S  0  ?  J  C  ;  "A  GN  I  F  I  C  A  T  I  0  N  =  2  .  "  0  3  0  2 
ALIGNMENT  E  P  S  L  =  . 0G00C; NO  OF  *ESrt  POINTS  ON  MIRROR-?0L-. 
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5  2  5  . 

TRANSVERSE  MODE 

FORMATION. 

RcLA  TI  Vt. 

VALUES 

CENTRAL  FAR-FIELD  INTENSITY  I  F  /  I  r  ,  ARE  INDICATED  cY  X. 

The  ANGLE  THETA  MEASURES  THE  DEVIATION  (IN  UNITS  OF  A 
DIFFRACTION  ANGLE,  I . c .  JPERTuR:  ,IuTh/,Av: LENGTH)  OF  ThE  rO  I N  T 
OF  M  A  X  I  *  U  M  FAR-FIELD  INTENSITY  FROM  STRAIoHT-AHEAD  DIRECTION. 
Tv.BE  FRESNEL  NUMSER=  4915.200l1;MAGNIFICATION=2.00C03 
ALIGNMENT  EPSL  =  .CO?CO;NO  OF  vtSH  POINTS  ON  MIRROR=2CAt. 
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»ks  '  v.  6  .  TkANSvtRSc  VI  Of  FORMATION.  RlLATIVE  VALUES  OF 
CENTRAL  FAR -FI  ELD  INTENSITY  IP/lC,  ARE  INDICATED  9Y  X. 
the  angle  theta  measures  the  deviation  iin  units  of  a 

DIFf-ACTION  ANGLE,  .  .  E  .  APERTlRc  «IuTh/»AvELENGTH)  OF  Thc  POINT 
Of  MAXIMUM  FAR-FIELD  INTENSITY  F  P  0  M  STRAIGHT-AHEAD  DIRECTION. 

T  j  9  E  FRESNEL  NUMBER*  3 07 . 2 OOCO; MAGN I F I C AT  I ON  =  2 . 000 33 
ALIGNMENT  EPSL=  .COOOO;NO  OF  MESH  POINTS  ON  M  I  R  R  0  R  =  2  0  A  5  . 
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5  2  7.  TRANSVERSt  Y  C  D  ! 

FuRY«TI ON. 

p  .  L  A  T  I  V  r  VAlVES 

CENT  =  AL  FAB-F1EL0  INTENSITY  I P I  I  0 ,  ARE  INDICATED  *  . 

Tn  E  ANGLE  THETA  MEASURES  THE  DEVIATION  (IN  jNITS  OF  4 
DIFFRACTION  ANGLE,  I.E.  apeRTuRl  *IlTh/«AVE LENGTH)  Th-  c  0  I  N  T 

OF  rAXIviyvi  FAR-FIELD  INTENSITY  FRO*  STRAIGHT -A  HEAD  DIRECTION. 

T  j  3  E  FRESNEL  VJ*BER  =  6 1A . A C Ol 0 ; * A G N I F I C A T I C N = 2 . 0 d C 0  ’ 

ALIGNMENT  £PiL=  .  0  C  0  C  0  ;  N  0  OF  MESH  POINTS  ON  *,IRROR=:C'A-. 
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suN  528.  TK»NSV£RSt  M  0  0 ■  FORMATION.  RLLATIV.  V  A  L  J  E  S  OF 
CENTRAL  FAR-FIElD  INTENSITY  IP/lC,  ARE  INDICATED  BY  X. 

T  n  E  ANGLE  THET*  MEASURES  THc  DEVIATION  (IN  UNITS  OF  A 
DIFFRACTION  Angle  ,  I  .  E  .  APERTuRt-  «*IDTh/«iAvELENGTH)  OF  TrtE  POINT 
OF  MAXIMUM  FAR-FIELD  INTENSITY  FRO"  STRAIGHT-AHEAD  DIRECTION. 
To3E  FRESNEL  N  U  M  B  E  R  =  1  2 2 8 . 8 2 0 U 0 ; MA G N I F I C A T I  0 N= 2 . C C 0 0 1 
ALIGNMENT  EPSL=  .OOOOC;NO  OF  MESH  POINTS  ON  MIRROR=204s. 
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run  5  2  9  .  transverse  **1  o d e  formation,  relative  values  cf 

CENTRAL  FAR-FJELD  INTENSITY  IP/lC,  ARE  INDICATED  BY  X. 

Tr:  ?NGLF  TntTA  Mc.ASURES  THE  DEVIATION  (IN  UNITS  OF  e 
DIFFRACTION  ANGlE*  I.E.  APERToRE  »ID1i/*AVELENC-TH)  of  THE  POINT 
OF  *AXIMUM  FAR-FIELD  INTENSITY  FROM  STRAIGHT-AHEAD  DIRECTION. 
TUBE  FRESNEL  NUMBER  =  2457. 60001;MAGMFIC  A  TION  =  2. <50003 
alignment  epsl=  .00000;no  of  mesh  points  on  mirror=2<K8. 
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0  U  N  5  3  -■*  .  TRANSVERSE  1 C  D  E  FORMATION.  RELATIVE  VALUES  OF 
CENTRAL  FAR-FIELO  INTENSITY  IP/lC,  ARE  INDICATED  BY  X. 

ThE  ANGlE  ThETA  MEASURES  THE  DEVIATION  (IN  UNITS  OF  A 
DIFFRACTION  AnGcE,  I.E.  APERTURE  «IDTH/*AvELENGTH)  OF  THE  POINT 
OF  MAXIMUM  FAR-FIELD  INTENSITY  FROM  STRAIGHT-AHEAD  DIRECTION. 
TuBE  FRESNEL  NUMBER1  A 9 1 5 . 2 3 0 0 1 ; M A G N I F I C A T I  0 N  =  2 . 0 J 0 0 ! 

ALIGNMENT  EPSL=  . 0  C  0  0  0 ; NO  OF  MESH  POINTS  ON  MIRRQR  =  2046. 


I 

J{ 


163 


xxx  ip/ir  xxx 


531.  T  hANSVEKSE  MOD-  FORMATION.  P  L  L  A  T  I  V  i  vAlUES  OF 
CENTRAL  FAR-FIELD  I  .N  TENSITY  IP/IC,  ARE  INDICATFD  3Y  X. 

The  ANGLE  THETA  MEASURES  The  DEVIATION  (IN  UNITS  OF  A 
DIFFRACTION  ANGLE,  I.E.  APE  R  To  Re  *KTh/wAv^LFNGTH)  OF  ThF  POINT 
OF  M  A  X I M  U  M  FAR-FIELD  INTENSITY  FROM  STRAIGHT-AHEAD  DIRECTION. 

T  j  9  E  FRESNEL  NUMBER =  3C7.200tC;MAGNIFICATION=2.C0003 
ALIGNMENT  E  P  S  L  =  . 0C000 ; NO  OF  MESH  POINTS  ON  MIRROR  - ?0A;j. 
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R  U  N  532.  ThiNSVEKSt  M 0 D L  FORMATION.  RELATIVE  VALDES  OF 
CENTRAL  FAR-FIElD  INTENSITY  IP/10,  ARE  INDICATED  5 Y  X. 

TmE  angle  theta  measures  The  DEVIATION  (IN  units  of  a 
DIFFRACTION  A-^GlE,  I.F.  APERTURE  ivIuTh/hAyElENGTH)  Or  ThE  POINT 
OF  MAXIMUM  FAR-FIELD  INTENSITY  FRO"  STRAIGHT-AHEAD  DIRECTION. 
Tu3E  FRESNEL  NUMBER*  6 U . A  0 Ot 0; M AGN I F I C A T I  ON  =  2 . 0 3 00 1 
ALIGNMENT  EPSL=  .0C000;NO  OF  MESH  POINTS  ON  M  I  R  R  0  R  =  2  0  4  3  . 
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R  <j  N  5  i  I .  TK«NSVEfiSt  MODE  FORMATION.  R  l  L  A  T  I  V  f  VALUES  OF 
CENTRAL  FAR-FIELD  INTENSITY  IP/lO,  ARE  INDICATED  S  Y  X. 

The  angle  THETA  MEASURES  THE  DEVIATION  (IN  UNITS  OF  A 
DIFFRACTION  A n 3 l E  ,  I.E.  APERTURE  «  I  D T H  /  *  A v E L E N G T H )  OF  T  n  E  POINT 
OF  MAXIMUV  FAR-FIELO  INTENSITY  F  POM  STRAIGHT-AHEAD  DIRECTION. 

T  ^  5  E  FRESNEL  NUV3ER=  1228.B0Cg0;^A6NIFICATION  =  2.OJO03 
alignment  epsl=  .CCOOOino  of  mesh  points  on  mirror=2C4c. 
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534.  TRASSvEKSE  ^ODE  FORMATION.  RELATIVE  VALJES  0 F 
CENTRAL  FAR-FIRLD  INTENSITY  IP/IC,  Afit  INDICATED  .  Y  X. 

ThE  ANGLE  THETA  MEASURES  THE  DEVIATION  (IN  UNITS  OF  A 
DIFFRACTION  ANGuE,  I.E.  APERTURE  »IDTH/«AVELENGTH)  OF  ThE  FOIST 
Or  lAxIMUxi  rAR-FILLD  INTENSITY  t  ROW  STRAIGHT -A h£Ai  DIRECTION. 

T  U  3  E  FRESNEL  NUMBER*  2  4  5  7 . 6  7  C  j  1  ;  v  A  G  N  I  F  I  C  A  T  I  0  N  =  2  .  2  0  0  0 1 
ALIGNMENT  FPSL=  . 00707; NO  OF  McSh  POINTS  ON  K I R R 0 R  =  2  0 4  a . 
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5j'i  5  3  3.  Tnl\S.Ei\SE  v  0  D  c  f.MATIOX.  'lUTIv-  v  A  .  £  S  : 
: l \  T a l  FAK-FiALr  intensity  ip/:?,  «  p  :  v  x . 

THE  ANGLE  r  n  E  T  A  v£ASURES  THE  DEVIATION  (IN  -NITS  OF  ~ 
OIFFPACTICN  ANGlE,  I.t.  APERTURE  »IDTm/«AvELENoTu)  OF  ThE 
0  ►  I  A  x  I1UX  Mft-iIcL^  INTENSITY  iR^vi  S  T  R  X  I  o  H  T  -  A  >-■  r  s  L  -  I  R  :  c  T 
T  ^  3  E  FRESNEL  N'Jvi3cR=  4  9  1  5  .  2  C  C  w  1  ;  v  A  3  N  I  F  I  C  A  T  I  0  N  =  2  .  0  g  0  0  7 
AlIC-V^VT  c  P  3  l  =  .  COOOO;  NO  OF  *c.S*  POINTS  ON  t  I  R  R  0  R  =  2  0  4  i  . 
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Ron  561.  TRANSVERSE  "ODE  FORMATION.  PELATIVE  valjes  or 
St-NTFAL  FAR-FI^l:  INTENSITY  I  ?  /  I  0  ,  ARE  INDICATED  ;jY  X. 

The  ANGLE  THETA  "EASUPES  The  deviation  (IN  UNITS  OF  A 
DIFFRACTION  ANGLE,  l.E.  APERTuRl  • I D T n / « A v E L E N G T H )  OF  T  m  E  POINT 
0>  Y  A  X  I  "  U  Y  f  A  R  -  ►  I  t.  L  C  INTENSITY  r  RO"  STRAIUHT-AHEAU  DIRECTION. 

T  j  3  E  FRESNEL  N  U  Y  ?  E  R  =  507.555OO;i*,A5NIFICATION=1.9jCIu1 
ALIGN "ENT  E P  S  L  =  .Cv^GC; NO  OF  "  l  S  h  POINTS  ON  "  I  R  R  0  »  =  51  c. 
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551.  TRANSVERSE  wode 

FORMAT  ion. 

RELATI Vt 
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TSAI  FAR-FI'LD  INTENSITY 

I  p  /  I  0  ,  A  R  t 

I  NO  I  -  ATE  t 

Y 

*  . 

H  E 

angle  ThETA  YEASJRES  The 

OEv  I  A  T I  ON 
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0  i  F  F  S  A  C  T  I  0  N  AN3i_E,  I  .  E  .  APERTjRE  »IpTh/«AvELENGTh)  OF  Tc.f  p  0 
Or  *  A  X  I  »,  U  *  Uk-U:Lu  INTENSITY  rF,*  STRAIumT-AhcAS  >  1  k  E  t  T  ;  n 
T^3£  FRESNEL  NJ'1SEP=  5C7.555C0;  v  A  G  N  I  F  I  L  A  T  I  0  N  =  1  .90001 
1>-IoNiwSNT  F  P  S  l  -  .  3  Z  0 C  0 ;  N  G  OF  "iSn  POINTS  ON  ,tIRR0?-4D?c. 
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RoN  552.  TRANSVERSE  MODE 

CENTRAL  FAR-FIELD  INTENSITY 

T  n c  ANGLE  Theta  MEASURES  Tht 

FORMATION. 
IP/10,  ARc 
LEV  I  A  T I 0  N 

RELATIVE 
INDICATED 
(IN  UNITS 

VALUES 
o  Y  X  . 

0  F  A 

O.FFRACTICN  »N)Lci  I  .  E  .  *Pr.  RTuRL  *  IDTh/»AvElENGTH)  j  F  ThE  c  0  I  N  T 
OF  'lAXIMUl  FAR-FIELD  INTENSITY  FROM  S  T  R  A  I  &  H  T  -  A  H  E  A  D  DIRECTION. 

T  J  9  E  FRESNEL  \  1)  M  9  c  R  =  1 0 0 S .  0 0 00 0; M A  6 N I F I C A T I  0 N  =  1 . 9 3 0 3 1 
ALIGNMENT  EPSL=  .00000;NO  OF  MESn  POINTS  ON  II  R  P  OR  =  4  0  9 1  . 
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»  U  N  5  ■  ?  .  TRANSVERSE  '1 0  D  E  FORMATION.  RELATIVE  VALUES  OF 
C'.NTRAL  FAR-FIT.  LC  INTENSITY  IP/lO,  ARE  INDICATED  X. 

T  n  E  ANGLE  THETA  YEASURE3  THE  DEVIATION  (IN  UNITS  OF  A 
DIFFRACTION  ANGLE,  I.E.  APERTURE  *IDTH/*AvELENGT>)  JF  The  doint 
OF  YSxlYur  FAK-FIELD  INTENSITY  tRO"  STRAIGHT-AHEAD  DIRECTION. 
T.9E  FRESNEL  N  f  Y  3  E  R  =  1012.444wC;*AGMFICATION=1.900C1 
ALIGNMENT  E  P  S  L  =  . C  U 0  0  0 ; N  0  OF  Y  c  S  H  POINTS  ON  HIRRGR  =  4C?6. 
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5  3  A  .  TFANSvfRSc  VOCE  FORMATION.  R  c  L  A  T  I  V  ■_  v  A  L  J  E  S  Of 
CENTRAL  F  A  R  -  F  I  E  L  D  INTENSITY  I P / I C ,  ARE  INDICATED  ;  Y  X. 

The  ANGLE  THETA  MEASURES  the  DEVIATION  (IS  JNITS  OF  A 
diffraction  a * g l g ,  i.l.  a  p  e  r  t  o  p  l  «  i  y  t  h  / *avelenoth)  of  the  point 
OF  *  A  x  I  *1 U  *  FAR-FIELD  INTENSITY  FROM  STRAIoHT-AhEAD  DIRECTION. 
T^3t  FRESNEL  N  U  M 9  E  R  =  1?1t.3b:jO;VA6NIFICATION=1.tO?:i 

alignment  edsl=  .  0  C  0  0  c  ;  n  o  of  v  e  s  n  points  on  mirror-a^c. 
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JF  v  *  K  I  YJ  v  FAr-FIELD  INTENSITY  FRO'1  STRAIGHT-AHEAD  DIRECTION. 
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17  oS  5  i  6  .  T  R  A  \  s  V  t  ft  S  E  *  0 1/  :  FORMATION.  R  E  L  »  T  I  V  E  V  A  L  J  E  5  0  F 
CENTRAL  FAR-FIElD  INTENSITY  IP/IC,  ARE  INDICATED  3Y  x. 

T  n  E  ANGLE  THETA  *£ASJRES  The  DEVIATION  (IN  UNITS  OF  A 

diffraction  angle,  i.e.  apcrture  •ilth/oA^elencth)  of  the  point 

OF  Y  Ax  I *UY  FAR-FIELD  INTENSITY  FROM  STRAIoHT-AH£AD  DIRECTION. 
Tv.SE  FRESNEL  N  J  Y  3  E  R  =  2  0  2  5 . 7  7  69  9  ;  *  A  G  N  I  F  I  C  A  T  I  ON  =  1 . 90  C  0  1 
alignment  epsl=  ,ccoon;  no  of  mesh  points  on  mirrur-a09d. 
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SuX  59  1.  TRANSVERSE  v'ODE  FORMATION.  RtLATlvE  v  A  L  J  E  S  OF 
:  l  \  T  "  A  L  FAR  —  F  I^lD  INTENSITY  IP/'-,  A  R  t  I  \  u  I  C  A  T  E  L  c  Y  X. 

T  .1 F  ^  N  G  l  E  theta  "EASUPES  the  UE'v  J.  ATiON  (IN  J  N 1  T  s  OF  C 
DIFFRACTION  angle,  I.E.  tPERT^Ff  „  I  D  T  h  /  »  A  V  E LENGTH)  OF  T  n  E  POINT 
Or  *  A  x  I  w,  U  Y  rAR-tlcLL  INTENSITY  rPO'i  S  T  F  ‘  I  o  F  T- A“  t  *  „  DIRECTION. 

T  o  0  E  FRESNEL  N  J  Y  0  £  R  =  5C7.555v,0;vASNIFICATION=1.9uCC1 
t L I  3  K " E  N  T  - P  S  l :  . 0  C o  G  f ; N 0  OF  v(Srt  POINTS  ON  X  IR ’0F: 5 1  , 
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RuN  621.  TRANSVERSE  MODE  FORMATION.  RELATIVE  VALUES  OF 
CENTRAL  FAP-flFLC  INTENSITY  IP/IO,  ARE  INDICATED  bY  X. 

TnE  ANGLE  THETA  MEASURES  THE  DEVIATION  (IN  UNITS  OF  A 
DIFFRACTION  ANGLE,  I.E.  APERTURE  »IDTH/«iAvELENGTH)  OF  ThE  POINT 
0,  MAXIMUM  FAR-U.LD  INTENSITr  f  ROM  S  T  R  A  I  o  H  T  -  A  H  E  A  D  DIRECTION. 
Tu3E  FRESNEL  NUMBER1  2  02  1  . J 3  2 9 9 ; M A G N I F I C A T I  0 N = 1  . 9 0 0 0 1 
ALIGNMENT  EPSL  =  .000CC;NO  OF  MESH  POINTS  ON  MIRROR=5192. 
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VALUES 

r  t  N  T 0  A  L  FAR-FIELC  INTENSITY  IP/lC,  ARl  INDICATED  ~  Y  X  . 

ThE  ANGLE  THETA  MEASURES  THE  DEVIATION  (IN  UNITS  OF  A 
DIFFRACTION  ANGLE,  I.fc.  APERTURE  w 1 D T h / • A V E L E N G T H )  OF  ThE  POINT 
0(  MAXIMUM  lAR-fULD  INTENSITY  rRO«  STRAIGHT-AHEAD  DIRFCTlON. 
T.3E  FRESNEL  NUMBERS  4 04 8 . 0 C COO; MA GN I F I C AT  I ON= 1  .  900 3 1 
ALIGNMENT  E  P  S  L  =  .  0  C  0  0  0  ;  N  0  OF  Mfc  Sh  POINTS  ON  MIRRORsS1?2. 
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RUN  623.  TRANSVERSE  NODE  FORMATION.  RELATIVE  VALUES  OF 
CENTRAL  FAR-FIELD  INTENSITY  IP/IO,  ARE  INDICATED  3Y  X. 

ThE  *  N  G  L  E  ThETA  MEASURES  TH  t  DEVIATION  CIS  UNITS  OF  * 
DIFFRACTION  ANGLE,  I.E.  APERTURE  m I D T H / . A  V E L E N G T H  )  OF  THE  POINT 
OF  1  AX  HUM  FAR-FIELD  INTENSITY  FROM  STRAIGHT-AHEAD  DIRECTION. 
Tu3E  FRESNEL  N  U  M  3  E  R  =  8  OS  3 . 5  5  54  S  ;  M  A  GN  I  F  I  C  A  T  1 0N  =  1  .  "  0  00 1 
Alignment  epsl=  .00000;no  of  mesh  points  on  mirror*8192. 
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9  -  N  631.  TRANSVERSE  MODE  FORMATION.  RELATIVE  VALUES  OF 
CtNTPAL  F  A  R  -  F  ;  E  L  D  INTENSITY  I P / I  0 ,  ARE  INDICATED  h Y  X. 

T  f-  :  ANGLE  T  -i  •_  T  A  MEASURES  THt  DEVIATION  (IN  JNITS  Of  A 
DIFFRACTION  ANGLE,  I.E.  APERT o RE  *  I  D  T  H  /  rfAvELENGTH)  OF  T  h  E  POINT 
CF  MAXIMUM  FAR-FIELD  INTENSITY  FROM  STRAIGHT-AHEAD  DIKFCTION. 
T^jE  FRESNEL  N  J'-i  -  E  R  -  76.8  0OCC;,'1AGNIFICATION  =  2.OGO37 

alignment  e  p  s  l  =  .  0  0  0  G  C ;  n  q  of  mesh  points  on  mirror  =  1!)2<.. 
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r  u  n  632.  Transverse  mode  formation.  RlLATive  values  of 
C  ;  N  T  5  A  L  F  A  R  -  F  I  E  L  D  INTENSITY  IP/IC,  ARE  INDICATED  jY  X. 

Jt- 7  «  N  G  L  r  Tn-TA  "  A  S  U  R  E  S  THE  DEVIATION  (IN  UNITS  OF  a 
DIFFRACTION  ANGLE,  I.E.  APERTURE  «IDTm/«AVELENGTH)  OF  TnE  POINT 
OF  MAX  HU*  FAR-FIELD  INTENSITY  FRO*  STRAIGHT -A  HEAD  DIRECTION. 
To:^  FRESNEL  N  U  M  -  t  R  =  76.8JOwO;F"AGnIFIC*TION*2.90C33 
ALIGNMENT  EPSL=  . 20000; NO  OF  MESH  POINTS  ON  M I R R 0 R =  1  0 2 4  . 
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•-AS  LI  RES  The 

FORMATION. 
IP/IC,  ARE 
DEV I  A  T I  ON 

RELATIVE 
INDICATED 
(IN  UNITS 

VAtJtS 

5  Y  X  . 

0  F  A 

DIFFRACTION  ANGLE  *  I.E.  ApERTuRE  »IDTh/»AVELEN6TH)  OF  THE  POINT 
OF  *1  A  X  I  H  J  M  FAR-FIELD  INTENSITY  FRO*!  STRAIGHT-AHEAD  DIRECTION. 

T  j  ;  E  FRESML  N  U  »  ?  i  R  =  76.5CTj0;I,'A3nIFIC»TION  =  2.00C3I 

alignment  e  p  s  l  =  .  0  0  ”)  0  0 ;  n  o  of  h  e  s  h  points  on  hirror^iozr. 
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9jN  6  3  9 .  TRANSVERSE  MODE  FORMATION.  RELATIVE  VALUES  OF 

:-ntcal  fak-fi!_lc  intensity  ip/iO,  are  indicated  ?  y  x. 

The  angle  theta  measures  the  DEVIATION  (IN  UNITS  of  a 
DIFFOACTICN  angle,  l.E.  APERTURE  • I D T h  /  . A V E L E N G T H )  OF  ThE  POINT 
Cl  *  A  X  I  M  U  w  F  AR-H  lLu  INTENSITY  X  ROM  STRA!uHT-AhEA„  DIRECTION. 
TUBE  FRESNEL  NUMBER®  7 6 . 8 J C j C ; M A G N I F I C A T I  ON  =  2 . 0 G C G 3 

alignment  epsl=  .OCOCo;no  of  mesh  points  on  mirror=102a. 
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angle  theta  measures  the 
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DIFFRACTION  ANGLE,  I . E .  APERTURE  ..IDTh/.AVELENGTH)  OF  ThE 
Of  "  «  *  I  *  o  *  FAF-FI.Lt  INTENSITY  f  RO*  STPAI^-T-A^EA:  L-  I  F-  E  c  T  I 
TuBE  FRESNEL  N  J  *.  5  E  R  =  7  6.  3  J  C  G  C  ;  •"AG-NIFICATION-:.  3  COO'’' 

klE'  *CST  E  P  0  L  -  .  C  U  n  u  1 ;  N  0  OF  M  t  S  H  POINTS  ON  ‘'IRRCiR-IC^u. 
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?oN  636.  TRANSVERSE  MODE  FORMATION.  RELATIVE  VALUES  OF 
C:\TOAL  FAR-FIFLO  INTENSITY  IP/IC,  ARt  INDICATED  bY  X. 

ThE  ANGLE  THETA  MEASURES  THE  DEVIATION  (IN  UNITS  OF  A 
DIFFRACTION  ANGLE,  l.E.  APERTURE  n I D TH / . A V E LEN GTH )  OF  THE  POINT 
OE  MAXIMUM  FAR-HELD  INTENSITY  EROM  S  TR  A  I  o  H  T-A  H  E  A  D  DIRECTION. 
Tu3E  FRESNEL  NUMBER®  7 6 . 8  0  Do 0;  MA GN I  F  I C  A  T 1 0N  =  2 . 00  00 3 

ALIGNMENT  EPSL®  .0C0C0;N0  OF  MESH  POINTS  ON  MIRROR=1024. 
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RUN  637.  TRANSVERSE  MODE  FORMATION.  RELATIVE  VALUES  OF 
CENTRAL  FAR-FIELO  INTENSITY  IP/lC,  ARE  INDICATED  aY  X. 

THE  ANGLE  THETA  MEASURES  THE  DEVIATION  (IN  UNITS  OF  A 
DIFFRACTION  ANGLE,  I.E.  APERTURE  » I D Th / « A V E L ENG T H )  OF  TnE  POINT 
Of  MAXIMUM  rAR-HELu  INTENSITY  ,  ROM  S T R A  I oH T-A H E A D  DIRECTION. 

T J 9 E  FRESNEL  NUMBER*  133.60000; MAGNIFICATIONS .00003 
ALIGNMENT  FPSL*  .00000;NO  OF  MESH  POINTS  ON  MIRROR=1024. 
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RuN  638.  TRANSVERSE  NODE  FORMATION.  RELATIVE  VALUES  OF 
CENTRAL  FAR-FIELD  INTENSITY  IP/lO,  ARt  INDICATED  -Y  X. 

THE  ANGLE  THETA  MEASURES  THE  DEVIATION  (IN  JNITS  OF  A 
DIFFRACTION  ANGLE.  I.E.  APERTURE  hIOTh/hAVELENGTH)  OF  ThE  POINT 
Of  MAXIMUM  fAR-fltLD  INTENSITY  f  ROM  S  T R  A  1 1» HT-AH E  AD  DIRECTION. 
TUBE  FRESNEL  NUMBER*  1 5 3 . 6 0 000; PA GNI F I C A T I  ON* 2 . 00 3 03 
ALIGNMENT  EPSL*  .OOCOO;NO  0  F  MESH  POINTS  ON  MIRROR*1024, 
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RUN  639.  TRANSVERSE  MODE  FORMATION.  RELATIVE  VALUES  OF 
CtNTRAL  FAR-FIELC  INTENSITY  IP/IO,  ARE  INDICATED  eY  X. 

THE  ANGLE  THETA  MEASURES  THE  DEVIATION  (IN  UNITS  OF  A 
DIFFRACTION  ANGLE,  I.E.  APERTuRE  » I D Tm / *  A V E L ENGT H )  OF  THE  POINT 
OF  MAXIMUM  FAR-HtLU  INTENSITY  FROM  S  TR  A  I  G  H  T-I.  H  E  A  D  DIRECTION. 
TUBE  FRESNEL  NUMBER®  1 5 3 . 60900; MAGN I F I C AT  I  ON® 2 . C0003 
alignment  :psl*  .0C00O;no  of  mesh  points  on  mirror*1024. 
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5. 

RUN  64T.  TRANSVERSE  MODE 

CENTRAL  FAR-FIELD  INTENSITY 
The  angle  THETA  measures  the 

FORMATION. 
IP/IC,  ARE 
DEV IATION 

RELATIVE 
INDICATED 
(IN  UNITS 

VALUES 
BY  X. 

OF  A 

DIFFRACTION  ANGLE,  I.E.  APERTURE  - I 0 TH / » A V E L ENGT H )  OF  TriE  POINT 
OF  MAXIMUM  FAR-FIELD  INTENSITY  FROM  STRAIGHT-AHEAD  DIRECTION. 
TUBE  FRESNEL  NUMBER*  1 5 3 . 6 0 00 0 ; MA GN I F I C AT  I  ON* 2 . 000 03 
alignment  epsl*  .00000;no  of  mesh  points  on  mirror=1024. 
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RuN  641.  TRANSVERSE  NODE  FORMATION.  RELATIVE  VALUES  OF 
CENTRAL  FAR-FIELD  INTENSITY  IP/lO,  ARE  INDICATED  BY  X. 

ThE  ANGLE  THETA  MEASURES  THE  DEVIATION  (IN  UNITS  OF  A 
OIFFRACTI0N  ANGLE,  I.E.  *PER  TURt  kIDTh/rAVELENGTH)  OF  THE  POINT 
OF  MAXIMUM  FAR-FIELD  INTENSITY  FROM  STRAIGHT-AHEAD  DIRECTION. 
TuSE  FRESNEL  \UMEER=  1  5  3 . 6  0C0  0 ;  HA  GNI  F  I  C  A  T  I  ON*2 . 0000  3 
alignment  epsl=  .00000;no  of  mesh  points  on  mirror=1024. 
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RUN  642.  TRANSVERSE  MODF  FORMATION.  RELATIVE  VALUES  OF 
CENTRAL  FAR-FIELD  INTENSITY  IP/IC,  ARE  INDICATED  BY  X. 

THE  ANGLE  THETA  "EASURES  THE  DEVIATION  (IN  UNITS  OF  A 
DIFFRACTION  ANGLE,  I.E.  APERTURE  d I D TH / * A V E L ENGTH )  OF  THE  POINT 
OF  MAXIMUM  FAR-FIELD  INTENSITY  FROM  STRAIGHT-AHEAD  DIRECTION. 
TU3E  FRESNEL  NUMBER*  1  5  3 . 6  0  00  0;  KAGM  F  I  C  AT  I  ON*  2 . 00003 
ALIGNMENT  EPSL*  . 00000; NO  OF  MESH  POINTS  ON  MIRR0R=1C24. 
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RoN  6*.  3  .  TRANSVERSE  MODE  FORMATION.  RELATIVE  VALUES  OF 
CENTRAL  FAR-FIELO  INTENSITY  IP/lO,  ARE  INDICATED  3V  X. 

The  ANGLE  THETA  MEASURES  THE  DEVIATION  (IN  UNITS  OF  A 
DIFFRACTION  ANGLE,  I.E.  APERTURt  »IDTrt/«lAVELENGTH)  OF  THE  POINT 
OF  MAXIMUM  FAR-FIELD  INTENSITY  FROM  STRAIGHT-AHEAD  DIRECTION. 
TUBE  FRESNEL  NUMBER*  3 07 . 2 0 00 0 ; MA GN I F I C A T 1 0 N  =  2 . 00 00 3 
ALIGNMENT  EPSL=  .00000;  NO  OF  MESH  POINTS  ON  M I  R  R  OR  =  1  0  2  4 . 
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RuN  6  4  4.  TRANSVERSE  *1005  FORMATION.  RELATIVE  VALUES  OF 
CENTRAL  FAR-FIELD  INTENSITY  IP/IO,  ARE  INDICATED  oY  X. 

THE  ANGLE  ThETA  MEASURES  THE  DEVIATION  (IN  JNITS  OF  A 
DIFFRACTION  ANGLE,  I.E.  APERTURE  m I D TH / 4  A V E L ENGT H )  OF  THE  POINT 
OF  MAXIMUM  FAR-FIELD  INTENSITY  FROM  STRAIGHT-AHEAD  DIRECTION. 
TUSE  FRESNEL  NUMBER*  3 0 7 . 2 0 CO 0; M A GNI F I C A T I  ON* 2 . 3Q 0 0 3 
ALIGNMENT  EPSL*  ,00003;NO  OF  MESH  POINTS  ON  MIRROR*1024. 
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5. 

RUN  645.  TRANSVERSE  MODE  FORMATION.  RELATIVl  VALUES  OF 
CENTRAL  FAR-FIELD  INTENSITY  IP/10,  ARE  INDICATED  3Y  X. 

TmE  ANGLE  THETA  MEASURES  THE  DEVIATION  (IN  UNITS  OF  A 
DIFFRACTION  ANGLE,  I.E.  APERTURE  « I D T H / . A  V E L E N G T H )  OF  THE  POINT 
Of  MAXIMUM  FAR-FIELD  INTENSITY  FROM  STRAIGHT-AHEAD  DIRECTION. 
Tu3  E  FRESNEL  NUMBER*  3 C 7 . 2 0 OC C ; M A GN I F I C A T I  ON* 2 . 0 0 00 3 
alignment  epsl=  .0O0J0;no  of  mesh  points  on  mirror=1024. 
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PUN  646.  TRANSVERSE  MODE  FORMATION.  RELATIVE  VALUES  OF 
CENTRAL  FAR-FIELD  INTENSITY  IP/IO,  ARE  INDICATED  BY  X. 

ThE  ANGLE  THlTA  MEASURES  THE  DEVIATION  CIN  UNITS  OF  S 
DIFFRACTION  ANGLE,  I.E.  APERTURE  wIDTH/ oAvELENSTH)  OF  THE  POINT 
OF  MAXIMUM  FAR-FIELD  INTENSITY  FROM  S T R A  I  fa HT-A H E A D  DIRECTION. 
Tu*'fc  FRESNEL  NUMBER*  3  0  7 . 2  0  OuO;  MA  SN I  F  I C  A  T I  ON*  2  .  OOC  0  3 
ALIGNMENT  EPSL*  .00900 ; NO  OF  MESH  POINTS  ON  MIRROR=1024. 


199 


r 


XXX  It  /  l  ■'  XXX 

...».»» 


1 . 0 


1  X 

2  X 

3  .  X  ♦ 

4  +  X 

5  . 

6 


9 

1  n 
i  i 
12 
1  3 
1  4 
1  5 
1  6 
1  7 
1  8 
1  9 
20 
21 
22 

23 

24 

c  - 

26 


x 


X 


+ 

♦ 


♦ 


♦ 

* 


♦ 

+ 

♦ 

♦ 

♦ 

♦ 

♦ 

+ 

♦ 

♦ 


X 

X 


X 


X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 


0 


♦+♦  ThETA  +♦+ 


5.0 


R  j  N  6  4  7.  TA*NSVERSt  roof  FORMATION.  RELATIVE  VALUES  CF 
C  2  N  7  p  A  L  FAR-FIELD  INTENSITY  IP/IO,  ARE  INDICATFD  3Y  X. 

TmE  ANGLE  ThETA  MEASURES  THE  DEVIATION  (IN  UNITS  OF  A 
DIFFRACTION  angle,  I.E.  APERTuRc  »IDTh/«AvELENGTH)  OF  THE  POINT 
OF  MAXIMUM  FAR-FIELD  INTENSITY  FROM  STRAIGHT-AHEAD  DIRECTION. 

T  j  3  E  FRESNEL  NUMBER2  3 07 . 2 0 OC G ; M AGNI F I C A T I ON= 2 . 00 0 0 3 
ALIGNMENT  EPSL=  . CoOCO; NO  OF  MESH  POINTS  ON  MIRROR=1C24. 
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5.^ 


RUN  64S.  TRANSVERSE  MODE  FORMATION.  fULATIVE  VALUES  OF 
CENTRAL  FAR-FIELD  INTENSITY  IP/lCf  ARE  INDICATED  BY  X# 

ThE  ANGLE  THETA  MEASURES  THE  DEVIATION  (IN  UNITS  OF  A 
DIFFRACTION  ANGLE,  I.E.  APERTURE  *Ii)TH/*AVELENGTH)  OF  THF  POINT 
OF  MAXIMUM  FAR-FIELD  INTENSITY  FROM  STRAIGHT-AHEAD  DIRECTION. 
Tube  FRESNEL  number-  3C?.2jCC0;MAGNlFICAT10N  =  2.0Cf003 
alignment  epsl=  .clcoo;no  of  mesh  points  on  mirror=102a. 
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R  u  N  6A9  .  TRANSVERSE  MODE  FORMATION.  RELATIVE  VALUES  OF 
CENTRAL  FAR-FIELO  INTENSITY  IP/lC,  ARE  INDICATED  3Y  X. 

ThE  ANGLE  THETA  MEASURES  THE  DEVIATION  CIN  UNITS  OF  A 
DIFFRACTION  ANGLE,  I.E.  APERTURE  <*IDTh/«(AvELENGTH)  OF  THF  POINT 
OF  MAXIMUM  FAR-FIELO  INTENSITY  FROM  STRAIGHT-AHEAD  DIRECTION. 

T  o  3  E  FRESNEL  NU»BER=  61  A  .  4  0  C  V  C;  MA  GN  I  F  I  C  AT  I  ON  =  2  .  ?0  003 
Alignment  epsl=  .ocnoO;NO  of  mesh  points  on  mirror=i02a. 
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65'.  T«*NSvERSE  MODE  FORMATION.  RlLATIVL  VALUES  OF 
CENTRAL  FAR-FIElD  INTENSITY  IP/lO,  ARE  INDICATED  5Y  X. 

TriE  ANGLE  Th  E  T  *  MEASURES  THE  DEVIATION  (IN  UNITS  OF  » 

C I F  F  0 AC  T I  ON  ANGLE  ,  I.E.  APERTURE  •  I  D  Th  /  •  A  V  E  L  E  N  G  T  H  )  OF  ThF  POINT 
OF  MAXIMUM  FAR-FI6LD  INTENSITY  F  RON  STRAIGHT-AHEAD  DIRECTION. 
To3  E  FRESNEL  NUMBER3  6 U . 4 0 OuO; MAGN I F I C A T 1 0 N« 2 . 3000 3 
alignment  ep$l=  .00003;no  of  mesh  ,’oints  on  mirror=102l. 
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r?  U  N  651.  TRANSVERSE  MODE  FORMATION.  RELATIVE  VALUES  OF 
Ct.NTcAL  FAR-FIfLO  INTENSITY  IP/lC,  ARE  INDICATED  dY  X. 

THE  ANGLE  THETA  MEASURES  THE  DEVIATION  (IN  UNITS  OF  A 
DIFFRACTION  ANGLE,  I.E.  APERTURE  #fIDTrt/»AVELENGTH)  OF  THE  POINT 
OF  PAxHUM  FAR-FIELD  INTENSITY  f  RON  STRAIGHT-AHEAD  DIRECTION. 
Tu9E  FRESNEL  NUMBER*  614, 40 CCC;WAGN1FICATI0N*2. 00007 
ALIGNMENT  EPSL*  .00000;NO  OF  WE  SH  POINTS  ON  MIRRuR  =  1  024. 
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XXX  IF/Ift  XXX 


RUN  652.  TRANSVERSE  MODE  FORMATION.  RELATIVE  VALUES  OF 
CENTRAL  FAR-FIELD  INTENSITY  IP/lO,  ARE  INDICATED  SY  X. 

ThF  SNGLE  TntTA  "ZASURES  THE  DEVIATION  (IN  UNITS  OF  » 
DIFFRACTION  ANGlE,  I.E.  APERTURE  w I D TH / « A V  EL ENG TH >  OF  The  POINT 
OF  N  AX  I  NUN  FAR-FIELD  INTENSITY  FROM  STRAIGHT-AHEAD  DIRECTION. 
TU3E  FRESNEL  NUM?ER«  6  U  .  4  0  OG  3;  PA  3N I  F  II  »  T  ION*  2 . 00  0  0  3 
alignment  epsl«  .ooooO;no  of  mesh  points  on  mirror*102a. 
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RUN  653.  TRANSVERSE  MODE  FORMATION.  RELATIVE  VALUES  OF 
CtNTRAL  FAR-FiELD  INTENSITY  IP/lO,  ARE  INDICATED  3V  X. 

ThE  ANGLF  THtTA  *fcASURES  THi  DEVIATION  (IN  UNITS  OF  » 
DIFFRACTION  ANGLE,  I.E.  APERTURE  * I D TH / . A V E L E NG T H )  OF  THE  POINT 
OF  MAXIMUM  FAR-FIELD  INTENSITY  FRO*  STRAIGHT-AHEAD  DIRECTION. 
TUftE  FRESNEL  NUNE  c.R  =  6  1  4 . 4  0  OOO;  *A  GN  I  F  I  C  AT  1 0N«  2 . 0000  3 

ALIGNMENT  EPSL=  .OwOGO;NG  OF  MESH  POINTS  ON  M I R R 0 R *  1 02 4 . 
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Pun  654.  TRANSVERSE  NODE  FORMATION.  RELATIVE  VALUES  OF 
CENTRAL  FAR-FIELD  INTENSITY  IP/lO,  ARE  INDICATED  a Y  X. 

Tn  E  ANGLE  ThZTA  MEASURES  THE  uEVIATION  (IN  UNITS  OF  « 
DIFFRACTION  ANGLE,  I.E.  APERTURE  •  I D TH / * A V E L ENG T H )  OF  THE  POINT 
OF  MAXIMUM  FAR-FIELD  INTENSITY  F  RON  STRAIGHT-AHEAD  DIRECTION. 

Tu ? E  FRESNFL  NUMBER  =  6 1 4 . 4 0 Oo 0; PA GNI F I C A T 1 0N  =  2 . 000 03 

ALIGNMENT  EPSL*  .00000;NO  OF  MESH  POINTS  ON  MIRROR=1024. 
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RUN  655.  transverse  mode  formation,  relative  values  of 

CENTRAL  FAR-FIELD  INTENSITY  I P / 1 0 ,  ARE  INDICATED  dY  X. 

The  ANGLE  theta  MEASURES  THE  DEVIATION  (IN  UNITS  OF  A 
DIFFRACTION  angle,  I.E.  APERTURE  »IDTH/«AvELENGTH)  of  the  POINT 
OF  MAXIMUM  FAR-UtLi  INTENSITY  FROM  S  T  R  A  I  oH  T -A  H  E  A  t  DIRECTION. 
TUBE  FRESNEL  NUMBER*  1  2 2 8 . 3 0 00 C; MA GN I F I C A T I  ON* 2 . 0000? 

ALIGNMENT  EPSL*  .  0C009;  NO  OF  MtSH  POINTS  ON  M  I  R  RO  R  *  1  C  2  4  . 
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RUN  656.  TRANSVERSE  NODE  FORMATION.  RELATIVE  VALUES  OF 

central  far-field  intensity  ip/iC,  are  indicated  3y  x. 

the  angle  THETA  MEASURES  THE  DEVIATION  (IN  UNITS  OF  A 
DIFFRACTION  ANGLE.  l.E.  APERTURE  *  I  D  T  H  / oAvELENGTH)  OF  TriE  POINT 
Of  MAXIMUM  fAR-FULD  INTENSITY  r  ROM  S  T  R  A  I  0  H  T- A  H  E  A  D  DIRECTION. 
TUBE  FRESNEL  NUMB  E R  =  1  2  2  ?  .  8  0  *>U  C ;  MA  GN  I  F  I  C  A  T  I  ON*  2 . 0000  3 
ALIGNMENT  EPSL=  . C  0900; NO  OF  MfcSH  POINTS  ON  MIRROR*1C2A. 
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RUN  657.  TRANSVERSE  MODE  FORMATION.  RELATIVE  VALUES  Of 
CENTRAL  F  A  R  -  F  I  E  L  D  INTENSITY  IP/lO,  ARE  INDICATED  3  Y  X. 

Tr  E  ANGLE  T  h  t  T  A  MEASURES  T  H  £  DEVIATION  (IS  UNITS  OF  * 
0IFFRACTION  ANGLE,  i.E.  APERTURE  mIDTH/»AvELENGTH)  OF  THE  POINT 
OF  MAXIMUM  FAR-FIELO  INTENSITY  F  ROM  STRAIGHT-AHEAD  DIRECTION. 

Tu  3  E  FRES.NFl  NUM££R=  1  2  2  5 . 8  0  OC  0;  *  A  GN  I  F  I  i  A  T  I  ON  =  2 . 0  i  0  0  3 
alignment  epsl=  ,ooooo;no  of  mesh  points  on  mirror=1024. 
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5. 

PUN  65  ?  •  TRANSVERSE  NODE  FORMATION.  RELATIVE  VALUES  OF 
CENTRAL  FAR-FIELP  INTENSITY  IP/lP,  ARE  INDICATED  B Y  X. 

THE  »N6LE  THETA  MEASURES  THE  DEVIATION  (IN  UNITS  OF  A 
DIFFRACTION  ANGLE,  I.E.  APERToRE  » I D T H / • A V E L EN G T H )  OF  THE  POINT 
OF  MAXIMUM  FAR-FIELO  INTENSITY  f RON  S T R A  I G H T-A « E A D  DIRECTION. 
TUBE  FRESNEL  NUMBER5  1  2 2 8 . 3 0 CC 0 ; NA GN I F I C AT  I ON  =  2 . 0000 3 
ALIGNMENT  EPSL=  .OCOCO;NO  OF  MESH  POINTS  ON  MIRROR=1024. 
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TRANSVERSE  Uiu  FORMATION.  T  *  E  N  C  M  I  N  A MODE-FORMATION 

Tin  CORnECr„f,:s  Tv  20  UMTS  v N  The  x-axIj.  appearance 

of  Ch"''ACTLRS  uEYCND  ‘A’  IN  ALPHABET  INDICATES  THAT 
f,  0  K  E  T  (-  A  N  U  *.  t  RUN  FRuDuClD  A  RESULT  AT  ThAT  POINT. 

KUnS  S  t  L  E  C  T  E  0  FOR  PLOTTING  HERE  w  E  R  C  DETERMINED  fax 
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L  .)C.:»  I  N£  D  RESETS  Cf  A2  COMPoU  R-wCDtLcI.\G  »UNS  OF 
TRANSVERSE  vC;t  FORMATION.  the  CM  In  Ac  *CDE-FOR«ATION 
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TRANSVtRSE  v0Di  FORMATION.  ThE  NOMINAL  IN  0  0  E  -  F  0  R  M  A  T  I  l  N 
TIME"  CORRESPONDS  TO  20  UMTS  ON  THE  X-AxiS.  APPEARANCE 
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L 


219 


:  kstL:s  of  zs  ccmeuTcr-"^*^!  5^ns  of 
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XI.  STATISTICAL  ikLYSIS  OF  RESULTS  OF  MODE  FORMATION  CALCULATIONS  WITH 
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C^^TC'IA  Thai: 

x  \  F  0  =  a  L  L  :  x  i*i  A  L  1  =  0  .  5  2  S  a  0  :  x  n  y  ;  R  =  a  l  L 
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C  -  v  !  « l  D  R  £  S  o  L  1  S  Of  19  CO'vPuTt.K~,*'uDtLlI-»C  RUNS  0  F 
TRANSVERSE  VC  U  l  FORMATION.  The  NOMINA,.  MOlE-FGRMATION 
TI.VE  CCRnEOPONOS  TC  20  UMTS  ,N  THE  X-A*IS.  THE  MEAN 
IS  INDICATED  it  *  v  .  .  T  h  t  range  covered  «  I  t  M  I  n  one 
STANDARD  DEVIATION  Oh  £  A  C  *  SIDE  OF  T  i-t  £  v  t  an  is 
INDICATED  cY  A,N  ’S'  ON  EACH  SIDE  t »  I  T  h  INTERVENING  DOTS) 
RJ.S  SELECTED  FOR  plotting  HERE  »  E  R  E  DETERMINED  b  Y 
CRITERIA  THAT : 

XNE2=AlL  I  X  M  A  G 1  =  2«626A0l  XN^IRsALL 
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C"vt  I’.it  HSulTS  CF  19  COMPUTE R-mODELl ING  RUNS  CF 
T  =  H'.SVtRS£  VCDE  FORMATION.  T  H  £  nOMINAl  MODE-FORMATION 
T  I  :<  F  CuRREGFCNDS  Tu  2  C  UNITS  CN  THE  X-Axli.  THE  KEAN 
IS  IN:  I  CA  tec  :■  1  THE  RAN  fit  COVERED  »  I  THIN  ONE 

LTAN  DARD  DEVIATION  CN  EACH  SIDE  OF  TmE  MEAN  IS 
INDICATE:  .lY  an  ’S’  CN  Each  sue  (with  Intervening  DOTS) 
A  D S  StLECTED  F  O  *  PLOTTING  HERE  *  E  R  F  DETERMINED  yY 
CRITERIA  T  n  A  T  : 

X  N  F  2  S  A  L  L  :  X  K  A  G  1  =  A  .  C  C  0  0 2  :  XNKiP  =  ALL 


f  o  f\j  r  i 


T  - 1  1  >■ 


♦  ♦  ♦ 
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CCMEINED  R  f  SUITS  CF  19c  C  C'V  P  l.T  l - - '  0  0  l  L  L  INC-  B  u  u  S  OF 
TRANSVERSE  w  0  D  E  FORMATION.  7^E  NOMINAL  K  0  u  E  -  F  o  P  M  A  T  I  0  N 
TIME  CORRESPONDS  TO  ?  C  JNITC  ON  THE  X-AXIS.  THE  MEAN 
IS  INDICATED  r  Y  ’  v  *  ,  THE  RANGE  COvEREL  .  I  T  H  I  *.  ONE 

standard  deviation  on  each  side  or  the  •'ean  is 

INDICATED  :J»  AN  ’S'  ON  EACH  SIDE  (wITh  INTERVENING  DOTS) 
RUnS  SELECTED  FOR  PLOTTING  H  E 0  E  ..  c  R  E  DfTERE  If.  Eu  2Y 
CRITERIA  THAT  : 

XNF:  =  ALL  :  X  MAG  1-ALL  :  XN*IR=ALL 


XII.  CONCLUSIONS 


1.  The  results  generally  agree  with  the  geometrical  formula  of  Anan'  ev, 
but  show  statistical  variations. 

2.  The  standard  deviation  averaged  over  198  runs  at  the  Anan'  ev  time  is 
+  1/2  diffraction  angle  and  average  intensity  of  90%. 

3.  The  scaling  dependence  of  mode  formation  with  ranges  of  magnification 
(1.3  m  4)  and  tube  Fresnel  Number  (76  N  8100)  agrees  with  the  Anan'  ev 
formulation. 

t 

4.  The  equivalent  Fresnel  Number  (corresponding  the  discrete  tube  Fresnel 
Numbers)  should  not  be  in  the  vicinity  of  an  integer  plus  7/8.  Previous 
computational  studies  indicate  that  such  Fresnel  Numbers  lead  to  poor 
transverse  mode  properties. 
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DOUBLE  PRECISION  YSEED 
DIMENSION  IMXFF (50) , F f*AX (50) 

DIMENSION  6  R  A  P  H  (  5  1  ) 

DATA  BLANK /I H  / , D 0 T / 1 H . / , X / 1 H X / , 7 E R 0 / 1 H 0 / , P L U S / 1 H * / 

75  FORyAT('  MODE-FORMATION  FAR-F1ELD  RESULTS.') 

76  FORMAT (IN  ) 

77  FORMA  T ( 1  Hi  ) 

SO  FORMA T ( 1 4 X , 5  HO .C .1 5 X  ,  '  *  XX  !P/lO  X x x ' , 1 5 x , 3N 1  .0  ) 

61  F0RMAT(13x,4H-5.C,15x,'***  THETA  ♦♦♦',15X,?h5.0) 

65  FORMAT (2IS.5F10.5) 

e6  FORMATE'  1TFRATI0N  I  *  X  F  F  FfMAX(I)') 

1 1 1  FORMAT (1 5  X  ,5 1 A1  ) 

112  FORMAT (1  OX, I? ,2x,5lAl  ) 

46  FORMATE2I5) 

HERE  WE  READ  INSTEAD  OF  INPUTTING  VIA  ARGUMENT  LIST 

1  R E AD ( 5 ,47 ,E ND=999 ) RUNNO 

47  FORMA T(F1 O.G) 

GO  TO  7 
WRITE (6,77) 

WR ITE (6,4£)PUNN0 

48  FORMAT (1 X ,2F 1 C.5  ) 

2  CONTINUE 
IRUNNO  =  RUNNO 

»EAD(5,49)XMlTR,XNF2fX»'AG1,EPSL,XNMiR,YSEED 

49  FORMAT (5 ( F 1 4.5/ ) , F 14. 5 ) 

GO  TO  3 

wRITE(6,5C)XMITfi,X\F2,XMA6l,EPSL,XNMIR,YSEED 

50  FOR«AT(1X,F5.C,3F10.5,F6.0,F14.5) 

3  continue 

ITER=XM1TR 

IFUTER  .LE.  10)X1SKMF=2.0 

IFdTER  .GT.  10  .AND.  ITER  .LE.  2  G  )  X  I  SK  M  F  =  1  .  G 
I F ( I T  E  R  .GT.  20)XISKMF  =  0.0 
ISKMF=XISKMF 
DO  60  1*1  ,  I T  E  R 

READ  (5  ,5  3  )RCOUNT  ,R*XFF  ,F  FMAX  (I  ) 

53  FORMAT(3F1C.O) 

ICOUNT=RCOUNT 
IMXFF  (I  )  =  R*XFF 
GO  TO  4 

51  FORMAT ( 1 X , 13 ,1 X  ,  13 , 1 X  ,  F10.5  ) 

WRITE (6 ,52) I  COUNT, IMXFF (I) , FFMAX< 1 ) 

52  F0»MAT(1X,I3,1/,I3»5X,F1C.5) 

4  CONTINUE 

I F ( I  COUNT  .EQ.  I ) GO  TO  60 
WRITE(6,54) 

54  FO  RM  A  T ( '  ICOUNT  .NE.  I  IN  MFLPP') 

STOP  'ICOUNT' 

60  CONTINUE 
WRITE(6,77) 

61  FORMAT (IX///) 

WRITE  (6  ,62 )IRUNNO 

62  FORMATE'  RUN  *,I5) 

WR  I  T  E ( 6 ,76) 

WR1TE(6,75) 


WR 1 TE (6 ,86  ) 

WRITE<6,76) 

00  100  1  =  1  ,  ITER 

WRITE(6,85)1,IMXFF(I),FFNaX<I) 

130  CONTINUE 

C  START  GRAPH  PLOT 

WR ITE(6,7?) 

WRITE (6,80) 

C  NGRAPH  WAS  101  IN  C  A  V  2  0  MFLPP 

NGRAPH  =  51 
XNGR?1 =NGR APH-1 
00  1 G  1=1, NGRAPh 

10  GRAPH ( I ) =BLANX 

C  INCREMENT  WAS  10  IN  C  A  V2P 

DO  11  1=1  , NGRAPH,  5 

11  GR  APH ( I )  =  DOT 

WR I TE (6  ,1 1 1 JGRAPH 
DO  15  I =1  , NGRAPH 

15  GRAPH(I)=DOT 

WR I TE (6 , 1 1 1 ) GRAPH 
00  16  1=1 , NGRAPH 

16  GRAPH (I )=BLANK 
DO  20G  1=1  ,  I T  E  R 
GR APH(1 ) =DOT 
GRAPH (NGRAPH) =DOT 

C  NOTE  MODIFICATION  OF  VALUE  OF  J  COMPARED  TO  C  A  V  2  0 

J  =  (IMXFF(l)  ♦  1)/2 
I F ( J  .GT.  NGRAPH)  J  =NGRAPH 
GR APH( J ) =PLUS 
K  =  FF"AX(I)*XNGRMl-»1.C 
IF (K  .LT .  1 )  X  =  1 
I F ( X  .GT.  NGRAPH)  X  =  NGRAPH 
GRAPH(K)=X 
WRITE (6,112) 1 , GRAPH 
GRAPH (J )=BLANX 
GRAPH (X ) =0L ANK 

IF ( I SK*F  .EO.  0  .OR.  I  . E  Q ,  I T  E  R  )G  0  TO  200 
00  180  L *1 , NGRAPH 
180  GRAPH(L)=BLANX 
GRAPH (1 ) =00  T 
GRAPH (NGRAPH  )  =D0T 
00  19G  IS=1  , I S  K  M  F 
190  WR1TE(6,111 ) GR  APH 
200  CONTINUE 

00  211  1 =1 , NGRAPH 

211  6RA  PH (I )=00T 
WRITE(6,111 ) 6  R  A  PH 
00  212  1= . , NGRAPH 

212  GRAPHO  )=8LANK 

C  INCREMENT  WAS  13  IN  C  A V  2  0 

00  21  5  I  =1  .NGRAPH  ,5 

213  GRApH(I)=OOT 

WR ITE(6,111 )GRAPH 
WRITE  <6,81  ) 

WRITE (6 ,76) 

WR ITE(6 ,305 ) IRUNNO 

305  FORMAT (5X,'  RUN  ',15,'.  TRaNSVeRSF  MODE  FORMATION. 


1'  RELATIVE  VALUES  OF') 

WRITE(6,30M 

306  FORMAT (  9  X  ,  '  CENTRAL  FAR-FIELD  INTENSITY', 

1'  IP/IC,  ARE  INDICATED  BY  X.') 

WRITE (6 ,307  ) 

3  07  FORMAT  (  9  X  ,  '  THE  ANGLE  THETa', 

1'  MEASURES  THE  DEVIATION  (IN  UNITS  OF  A') 

WRITE(6,?C8) 

30°  FORMATt  9  X  ,  '  DIFFRACTION 

1'  ANGLE,  l.E.  APERTURE  wIDTH/wAVFLF  NGTH  )  OF  THE  POINT') 
w  R I T  E ( 6 ,309  ) 

309  FORMAT (  9X 

1'  OF  MAXIMUM  FAR-FIELD  INTENSITY  FRO*  S T R A  I G H T - A H E A D ' , 

2 '  DIRECTION.') 
wRl TE (6 ,32  0) XNF2 , X  M  A  G 1 

320  F0RMAT(9X,'  T  b9  E  FRESNEL  NUMP E R= ' , F 1 1  .  5  , 

1  ';MAGNIF1CATI0N=',F7.5) 

WRI TE (6 ,32?)EPSL  ,XNMI R 

322  F0RMAT(9X,'  ALIGNMENT  EPSL=',Fb.5, 

1  ' ; N  0  OF  MESH  POINTS  ON  M  I  R R 0 R  =  '  ,  F 5 . 0  ) 

324  FCRMAT(5X,'  RANDOM  NUMBER  S E E D  =  '  ,  F T 4 . 5 > 

GO  TO  1 

999  WRITE(6,77) 

STOP  'EOF' 

END 
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LOGICAL  SRCmRN 


MNEMONIC  FOR  'SEARCH  FOR  R  U  N  \  U "  B  E  R  '  .  If  T  R  U  E  ,  m  E  A  h  E 
L  N  l  Y  INTERESTED  IS  LwCaTIS  G  A  PARTICULAR  P  u  N  C  n  RUNS  BY 
NUMBER.  IF  FALSE,  wc  ARE  C'.lY  I  N  T  L  R  l  S I  E  0  IN  LGChTINo 

all  runs  having  le«tail  v  a  l  u  l  s  (test  v  a  l  u  e  j  )  of  une  or 
more  OF  the  variables  xNF2,xkaG1  ,  EPSu (XNMI » i  AND  YjEED. 


-CCICAl  l  1  a  ,l2A  ,  l!m  ,  lR  a  ,  ;_S, 


TRUTm  VALUES  CF  lU,l2A,l!A,i.4A,  AND  L  S  A  AkE  D  t  T  l  R  FINED 
b  Y  «h£  T  H  t  R  .t  ARl  INTERESTED  IN  Thl  vALL'l  uF  X.vFc,AMAGT, 
EPSL.XNv1R,  AND  YSEED,  RESPECTIVELY,  for  each  nuN.  IF 
*  E  are  INTERESTED  (fvR  PURPOSES  CF  CuvPARISCN  »  I  T  H  ThE 
TEST  VALLE)  IN  T  h  E  VAuf  OF  U  N  t  (Oh  /  ORE)  u  F  ThE.E 

VARIABLES,  The  truth  value  OF  The  corresponding  LOGICAL 

VARIABLE  v>  I  LL  BE  FALSE;  OTHERWISE  IT  «v  I  L  L  oE  T  R  U  c  • 
lOGICAl  L  1  i  LI  »l3,LA*c5 

TRuTh  VALUES  CF  L 1  ,  L  C  ,  L  3  ,  L  A  ,  L  5  INDICATE  WHETHER  A  uIvEN 
Run  SATISFIES  Thc  lRITERIA  for  XNFC,xMAG1,EPSL,XNMIR, 
and  YSEED,  RESPECTIVcLY.  if  mi  ARE  not  INTERESTtD  IN 
The  value  CF  A  PART  I CJlAR  vAhIABlE  OR  «E  ARl  AND  ITS 

value  for  a  particular  run  matches  ThE  test  value,  The 

truth  vAuUt  OF  The  CORRESPONDING  LOGICAL  VARIABLt  FOR 
That  Run  IS  TRuE;  wTnEfiwiSt  false. 


E  are 


INTEGER  TOTNCM 

mnemonic  fcf  total  number  cf  -•atches  .men  , 
CCvPAR1NG  against  ONE  lR  more  test  VALUES. 

INTEGEk  tctncc 


MNEVCMC  FCR  TlTaL  Nl  w6  E  R  CF  CASES,  THAT  I  ,  ThE  hIGhlsT  SEQUENCE 
NUMcER  That  .III  BE  ASSIGNED  E  Y  T  hl  .  a  r  l  a  B  l  E  N  G  C  «  S  £  (SEE 
explanation  cf  N  c  C  a  s  L  later  in  this  P  R  C  G  R  a  rt ,  JuST  AFTER  IT  IS 
ENCOUNTERED  FOR  THE  FIRST  TIME. 

DIMENSION  TBUNNOC2CO) 

MNEMONIC  FOR  TEST  .UN  NUMBER  WHEN  m  E  ARE  ONLY  INTERESTED 
IN  LOCATING  RUNS  BY  NUMBER.  DIMENSIONING  TO  N  ALLOWS 
FOR  UP  TO  N-1  vAlID  TEST  RUN  NuM5ERS  (I.E.,  POsITIvE 
INTEGERS)  ♦  A  NCNPCSITlVE  SE.TINEL. 

DIMENSION  fiuNNO(20u),XMiT«(2G0),XNF2C2u0),xMAG1(tGu),EPSL(uOu), 

1  xNMIfiU0C),YSfED(2DC),«vxFF(^0C,SC>,FFM,AA(2CCo0) 

Th£  FIRST  SUBSCRIPT  uF  ALL  VARIABLtS  IN  Thc  PREClDING 
DIMENSION  STMT.  IS  ThE  max  I NC.  OF  RUNS  ALLuWtD. 

T  M£  SECOND  SUBSCRIPT  OF  R-'xFF  AND  f  F  M  A  X  IS  THE  MAXIMA 
NO.  OF  ITERATIONS  ALLO.ED  FOR  ANY  GIvEN  RUN. 
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DIMENSION  MATCH(20C) 

V 

C  T  H  £  ELEMENTS  OF  T  H  £  ARRAY  maTCh  ARE  Th£  SE-UENLE  N  v  S  . 

£  C  F  ThE  RUNS  THAT  *  l  E  T  TH£  CRITERIA  „  E  ARE  INTERESTtD  I  N  . 

£ 

:  F  O  R  M  A  T  (  1  n  1  ) 

£  3-20-al.  B  E  C  I  V. I N  G  w  I  T  ri  SELECTED  S  1 U  U  E  N  C  £  NUMBERS 

„  BASED  C  N  S  P  l  C  1  F  I  E  D  V  » L  J  E  S  CF  PAS  Av£TEkS*  PREPARl 

c  ta-iles  and  summaries  for  plotting,  etc. 

c  ThE  Cumulative,  n  u  m  b  t  c  Of  calculated  p  Ci  I T  j  „h;ch 

L  CORRESPOND  TO  A  SPECIflcO  V  A  L  -  E  Of  IX  AND  I  Y  ,Ia 

C  Ct  l  9  T  A  I N  t  D  9  Y  FIRST  INITIAlICI*G  Tl  . t  S 0  ThE 

L  Elements  lF  ARRAYS  :diSTI(CI.J)  and  IDISTa(1,j), 

l  then  is  a  larue  l c c p  over  all  vmlued  of  m a t c h e s 

C  Which  hAvE  bfEN  FOUND,  hDDING  UNITY  TO  SLITABlE 

c  ent"Us  in  thesl  two  taoles  cf  ^isitricuticns. 

C  I D I S  T 1 ( 1 , J )  is  DISTRIBUTION  OF  INTENSITY  vAlUES 

C  ( 1  ,E .  VALUE  S  lF  I  /  I  c )  . 

L  I  D  I  S  T  A  (  1  ,  j  )  IS  DISTRIBUTION  OF  ANGLE  V  A  L  U  t  S 

C  (l.E.  VALUES  CF  ThETA/ThETAC)  . 

CIMFNSICN  IDISTI<4C,5  0>,ICISTAUC,5C> 

DIMENSION  GRAPH (51) 

DIMENSION  SYMBL(t7) 

C  3-25-81 

C  w E  ASSUME  w  E  HAVE  AVAILABLE  TXNF2  .TxMAul  AND  TXNKIK 

C  EXCEPT  FOR  DlvENSIONS,  FORMATS,  lTC.  TmIS  u  E  T  S 

C  INSERTED  JUST  AFTER  COMPLETION  CF  PLUT  IN  ThE 

C  M,  FR  SC  HP  LOT  PROGRAM. 

DIMENSION  TXNF2CC2) 

DIMENSION  TmaG1C<2) 

DIMENSION  TNMIHC(2) 

DIMENSION  PPTC (2) 

DIMENSION  Rm£ANI(AC),SDI(AC),RMEANA(lC),SDA(AC) 

DATA  PR  TO/’  ALL  ’  ,  '  '  > 

DATA  mi\ngr/2/ 

C  L  U  N  0  5  2 

C  NTOTNM.  =  R 

0  XNXVAL=aO. C 

0  P  A  R  M,  *  2 . 0 

C  1  wRITE<3,10C0) 

C  1  000  FORMATE’  INPUT  TX.NF2  (TXMAG1  .TxNMIR  aY  3F10.5’/) 

C  R£AD(3.1 01 C)TxnF2.TxMaG1 , T  X  n  M  I  R 

C  1010  FORMAT (3F1C.5) 

C  WRITE(3,101C)TXNF2,TxMAGl,TxNMIR 

DATA  Symbl/Ih  ,1hA,1m*3,1hC,1hD,1hE,1hF,1hG,1HH,1hI,1hJ, 
1lH<,lHL,lHM,lHN,lH0,lHP,1hD,lHR,lHS,1hT,lHu,lHv,lHw, 
21mX.1hy.1hZ/ 

DATA  Bl*NX  /  1h  /,00T/1h./,X/1hX/,ZER0/1h0/,PLUS/1h*/ 

F(X,Y)  =  AloO(X)/AlCo(Y) 

C  NOTE  THAT  LUNI  must  BE  SET  TO  5  AND  LjNO  SET  TO 

C  6  FUR  mainframe  CALCS 

lln:=5 

l  U  N  C  -  t 

L  NOTE  ThAT  VALUES  CF  N  X  V  A  L  AND  Uv«l  MUST  CORRESPOND 

C  TO  FIRST  AND  SECOND  DIMENSIONS  OF  I D  I  S  T  I  (  I  ,  J  )  AND 

C  IDISTA(I,J). 

NXV AL=WC 
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V. 

I. 

c 

C 


1  1  .. 


.  t  >» 

1  It 


1  tv 


1  7C 

C 

v. 

I 


L 

L 


C 

c 

c 

(. 

c 


\  V  v  a  c  =  5  c 

*S*VAL  =  ‘4*VAl 

»  '(  1  V  A  L  :  1  v  A  L 

■■‘<\vA  =  cvO 

•Nt  F  -  -  THi  v  a  X  I  v  u  v  •>  „  v  • :  i  «  OF  rw'.i  AUC.i,. 

v  A  X  %  v  T  -  -  L  Z 

•■  m v v *. » c  p  -  -  *r.f  v - ' :  v „  •*  Nu  .  :  f  Tf./  n,p0i, :  a.Lvun 


v m ' c :  v  p--s  ‘  a  •  :*;,v  s  c f  yATCi-ci  ;ui.o a-. 

/  A  <\C  :  :  :  v 

•  *.  i  *  t  \  1 1  p  .  ►  v«  » : '  \ : .  f  . "  e  -  * 7 : : ■.  s  a  cl  -» 1 1  f  * 

;  v  •:  \ . 

'  c  C i -  . 

'MUM;  Pa.”  Pn[  Si  „  E  '.  C  L  i  C  -  t  £  )  CP  >[  C  w  s  «  £  „  T 

K  w (  1  ,  :  ,  !  ,  i  T  c  .  )  . 

. : :  a  s  t  =  %  c  c  a  s  l  *  i 

2  F  (  N  o  C  A  S  E  .  c  t  .  -  j  ~  ’  >■  A  *  n  c  a  • 

■«  F  A  D  ( 5  i  1  J  C  )  5  o  '*  0  t  N  J  i  -  j  i  > 
p :  -  *  a  t  ( p  i ; .  ; ) 

:  p  ( -  l  n  .  (sc  c  a  $  £ )  .  _  •' .  - 1 . ; ) : .  t  ;  n : 

Rc'*2A-t'T..j,'*2TPt,‘»^  "  w-'t1  »p„A  »  . 1  /  tA¥AGl('i  CvA^E), 

•  p  S I  (  s  G  C  A  „  ?  )  ,  A  *.  - :  -  (  \  ?  C  A  j  £  )  ,  r  S  L  E  j  (  \  :  C  A  s  E  ) 
p:AvAT(:(Piu.s/),fu..'. ) 

:  t  £  s  - » •- 1  t  s  ( *<w  c  a  ;>  i  > 
i  p  c :  r  l  a  .ci.  *  a  x  •, : ; )  j  r  „  p  '  •*  a  *.  \ : ; ' 
iic  :*i ,  :  t  e  s 

•<[Ar  (5  ACCENT  ,HV»ff  C,rcA5[  ,  1  ),  F[vA*(NO^ASi,I  ) 

PCRvAT(3fK.C) 

::at : Nut 

C  \/  T  „  T  ^ 

TCTSCC-NCCASt-1 
PEACES,  KISRORN 
fflA^TUs) 

\  0  r-  T  c  h  =  1 

PC«  T  n  E  Niacin  C-  F  v  A  T  C  A  E  S  T  h  AT  h  A  v  E  Cv.cAE\TtY 
SEEN  PC  U  ‘ .  C  WHEN  «E  A«E  CCVRARINC  A  o  A  ;  N  S  T  ONE  OR  <v.  0 « E 
TEST  VALLES. 


;f(SkChrn)lc  to  10 

:r  »■  e  k  eacm  this  point  *e  ape  imfkes  teo  2*  c:y;  as;sl 

AGAINST  C.L  CP  MOKE  TEST  VALUES  PATH  SR  ThA;,  l  0  L  A  T  INC 
RONS  E:  Y  N  L  R  r-  E  R  . 

READ(5,:G,ENL=99!;9^)TxNPZ,T)'iRAgT,TeP'jL,TXNMIR,TYSEED,STATSC, 
STA6LE  ,splcts 
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V. 

C  MNEMONIC  ECft  TEST  VALUES  Cf  THE  VAftIA6t.ES  XNE2.XMALT. 

C  E  PSl  ,  X  N"  I  ft  ,  AND  TSEED.  THE  ft  E  A  D  -  I  N  V*CC'E  CF  ANY  ONE 

.  of  these  .a^sous  :  s  .  l  e  .  -i.c  unlt  if  »  e  are  n  w  t 

.  INTEftESTtC  IN  C  C  V-  PACINO  ]  T  s  ,  A  L  U  E  A  E  A  I  N  S  T  ThE  ACTUAL 

t  VALLES  of  T  H E  CCA’ RESPONDING  »  A  ft  I  A  5  L  E  (  m  A  v  I  N  0  TmE  SAVE 

.  \  A  v  E  As  The  T  E  s  T  v  A  ft  i  A  l  £  E  x  «.  E  F  T  re  ft  The  L  c  A  0  I  N  u  '  T  • 

C  _■  E  1  N  C  OMITTED). 


RUN  NO.  AND  0  N  £  Of  THE  TEST  k  U  N  N  C  S 


L 


1  h  „ 

1  A5 

is: 


v 

l 

C 

c 

c 


9  9  l 
991 

>95 


K  v.  0 


1  C  1C 

1 


1  CSC 

hoc 


use 

i 

i  zee 

i 


i 

1ZSC 

1 

1 1CO 
9999 
L 


v  A  T  C  h  (  N  C. T  C  h  )  =  N  C  C  A  j  E 
C  ''  T  t  H  =  N  c  V  T  C  H  ♦  1 

If  (SCOTCH  .  C  T  .  v  A  X  :»  c  r. )  J  T  0  P  '  M  A  x  N  C  r  * 
o  0  T  Q  1  A  S 
CCNT 1 N  j  E 
COM  I  N  u  t 
O 0  T  ^  9  9  1 

v  0  9  9  c  NCCAGEH.TCTNJC 

L  1  =  L  1  A  .  l.  fi  .  (  A  a  S  (  T  X  \  F  Z  -  X  N  F  C  (\0CA.U  ) 

lZ-lCa  .  u  r  .  (A-s<T*''A0i-xvA0i(N0CAsrn 
L  3  -  L  5  A  .OS.  (AaSCTLFiU  “  t  P  :>  L  (NCCAGEjI 
lAMAA  .  C  R  .  (AcStTxN/lS-X\vTf,(NCCASE)) 
L  5  =  w  S  A  .CP.  C  A  £3  S  (  T  »SL£D~YSEEd(N0lA3E)  ) 
.  f  (  .  .  C  T  .  (  L  1  .AND.  ^  l  •  *  N  l  •  L  E  .AND. 


IT  . 

V  .  u  >-  1  ) 

L  T  . 

0.001) 

L.  T  . 

0  .  U  c  1  ) 

J  . 

o . ; :  i ) 

lT. 

G  .  G  j  1  ) 

AN  u 

.  L  S  )  )  G 

If  .  l  A  E  A  C  r  THIS  P  v  I  ,  1  A  Ru‘<  HAS  :•  l  E  R  E  A  C  n  £  D  «  I  1  H  T  n  E 

p»crt.RTv  t  n  a  i  all  .akiaples  »  e  AAf  interested  in  mavl 

V  A  l  u E  S  A  u  SEEING  hlfn  Th£  CORRESPONDING  TEST  V  Al  a  t  S  ■ 
ThuS  a  ■'•AlCh*  has  dl£n  FGuND. 


>  A  T  c  H  (  \  C  r  T  C  H  }  -  N  0  C  A  S  E 
N  0  »  T  C  h  r  ■,  c  t*  T  C  h  -  1 

If(‘,0MTCH  .  C-T.  v  A  X  c  ?■  )  .TC-P  *  M  A  X  \  0  v  ' 

continue 

T0TNCv  =  NCwT  Ch-1 

;f(’CT:,0E'  .  E  0  .  C  )  ^  I  T  E  (  i  •  99c  ) 

FORMAT ( 1 X ,* NO  BATCHES  FOR  THIS  SET  Of  T  E  S T  DATA.') 

I F  ( T  C  T  N  C  r  .EG.  0  )  G  0  T  C  1  7  C 
w  R  I  T  E  (  6  ,  1  C  C  0  )  T  0  T  N  C  ' 

fCRf'ATClHC.'ThE  TOTAl.  NO.  C  f  '-a’ChES  -  MI) 
»RiTE(t.1C1C) 

FCF^ATdlx,  ’N  ATCh  NC.’.fX.’SECuENCE  .  C  .  '  ,  5  x  , 

'  R UN  N„.'/) 

DC  1  ICC  1=1  ,TCTNCv 
J  =  K  A  T  C  H  (  I  ) 

1RuNN0=RoNNCCJ) 

w»IT£(Ct1C5C)I,J,IRUNNC 

f  0  R  v  a  T (lex,  I3,1ax,I3,9x  ,  I  3  ) 

CCNTINuE 

I  F ( S  A  C  h  RN ) G  C  TO  9999 
kRITE(t.llSC) 

F0R"AT(/’  DATA  F  0  R  BATCHES  (FOR  PURPOSES  OF’, 

’  VERIFICATION):’) 

«R I T  E ( 6  , 1 2C  C  ) 

FORMAT  (  1hC,5x  ,  ’RUN  NC.'.SX,  '  x  N  F  2  ’  ,  S  X  ,  ’  x  x'  A  G  1  ’,Sx,  ’EPSu’, 
5  X  *  'XNR’IR*  .SX.'YSlEC1/) 

DC  HOC  1*1  .TCTNCFA 

J  =  R  A  T  C  H  (  I  ) 

»RITEC6,125C)RuNNO(J),xNF2(J),xRAG1(j),EPSL(J),>.N'A.R(J) 
YSE  t D  (  J  ) 

FORvAT(tx,F7,C»ZA,F7.1f3x,f7.5»2x,F7.2,3x,f7.1, 

3X , F  7  .5  ) 

COST INUE 

par*  =  :  .  o 

THE  VALUE  of  PARR  IS  USED  IN  DETERMINING  The  VALUE 
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* 


C  OF  The  INDEX  IX  FOR  STORING  INFORMATION  ABOUT  A 

C  PARTICULAR  ITERATION.  THE  VALUE  OF  IX  IS  THE  RATIO 

C  OF  ThE  ITERATION  Nl*6£R  TO  ThE  N  u  M 1  N  A  L  E  S  T  I  M  m  T  E  u  F 

u  ThE  NUMBER  CF  ITERATIONS  whICh  .itt  bE  REOulREO  F  G « 

C  COMPlETIuN  OF  RODE  FORMATION  “  u  L  T  ]  P  L  I  E  „  BY  ThE 

L  FRACTION  1.0/PRAk  CF  ThE  T  „  T  A  l  N u  M b  E  K  OF  X  VALUES 

PARW=2.C 

DC  A  1  0  I  X  =  1  ,N  x  V Al 
DC  A  1 0  I  Y  =  1  ,  N  Y  V  A  L 
IDISTICIx.IY)  =  0 

ID1STA  (  :x  ,  I  Y)  =  c 
»U  C  C  N  T  I  N  o  E 

DO  A  3  G  NuMTCri=1,TOTN„M 
j  =  VAT  Ch  (  t,  O'M  T  C  H  ) 

C  F  C R  D  I  A  L  N  C  S  Y  ICS  u  N  L  Y 

v.  wr:te(lln:.aidj 

.11  f  CSYA  ’  (  1  A  j  410*3,  J  =  '  ,  I  4  ) 

»V"-'T  -  M  X  N  f  :  l  j  )  ,  X  V  A  3  1  <  J  >  > 

.  «  R  I  T  L  (  L  L  N  C  .  4  1  t  1  X  N  M  R  T 

-  U  F  0  "  v  A  ’  (  1  X  V  K  T  =  1  ,  E  1  2  .  5  ) 

•.ITS  -  »  •  I  '  A  (  J  ) 

SET  r  *  A  x  f j»  NORMALIZATION  CF  P  L  u  T 
y  v  a  x  -  :  .  c 

. C  4 1  A  ITER  =  1  .  N  I  T  R 

I  F  (  f  F  *■'  A  x  (  j  ,  ITER)  .  0  T  .  Y  v  A  x  )  Yvu  =  FFmaX(J,ITEk) 

4 1 4  CONTINUE 

v.**.»****EINE  ::  c  L  C  ,  IS  TMPuRARY  MCDIFICATIVN  S  -  c  “  1 
Y  w  A  x  s  1  .  0 

w  R  1  T  E  (  L  J  \  0  •  A  '  5  )  Y  M  A  A 

-  1  i  F  0  R  «  w  T  C  '  Y  v  a  a  =  '  ,  L  1  .  3  5 

.  C  4  t 0  I  T  f  R  =  1  ,  N  I  T  R 

x  I  T  E  «  -  1  T  £  a 

i  x  =  I  T  E  rt 

.  E  (  i  X  »a_T.  i  J  a  X  -  1 

I  -  (  a  X  .  „  T  .  \  X  V  A  L  )  aaC  1  v  wOv 

I  Y  I  -  aNYvAl*PFvAX(J,ITE«)/Yv'AX  ♦  1  .  » 

I  F  (  I  Y  I  .  L  T  .  1  )  I  Y  I  =  1 

I  F  (  I  T  I  . o  T  .  \YV4L)  I  Y  I  =  NYVAL 

IDISTI  C  IA  ,  I  Yl  )  =  I D I  jTI  ( I  X ,  I Y I  )  ♦  1 

I Y  A  =  R  v  X  F  F  (  J  ,  I  T  E  R  )  /  £  .  C 

IFCIYA  . L  T .  1)  I Y  A  =  1 

I  F  (  I  Y  A  .vjT.  NYVAL)  I  Y  A  =  NYVAL 
IDISTA  (  IX  , I  rA )  =  I D  I  s T A  ( I  X  ,  I  Y A  )  *  1 

A  2  C  CONT  INuE 
a  3  0  CONTINUE 

C  BEGINNING  HERE  Wt  »  I  S  h  TO  M  A  k.  E  (,^1  A  PlCT  OF  ThE 

C  ARRAY  IDISTKl.j;  AND  LATER  UF  ThE  ARRAY  IdISTACI.j). 

C  IN  EACH  CASE  E  G  L  L  0  „  ThE  GENERAL  PATtlRN  Of  T  h  E  xfLrP 

C  LlNE-FR INTER  PLOT  PROGRAM  EXCEPT  ThAT  „  E  WILL  PLuT 

C  ONLY  INFORMATION  ON  EITHER  INTENSITY  OR  ANuLL,  cuT 

0  NOT  BOTH.  IN  A  PARTICULAR  GRAPH.  iNSTEAD  OF  PUTTING 

C  ONLY  CNE  NON-ELANK  CHARACTER  INTC  A  PLOT  AhfiAY 

C  REGARDING  I  a.  TenSITy,  one  will  jS.  Ally  FUT  SEvERAl. 

C  «IThIn  A  LOOP  TO  Plot  ON  each  l  I  N  E  ,  FIRST  PUT  lLANnS  IN 

L  ALL  COLUMNS  ,  I.E.  all  ELEMENTS  C  F  "GkAPR".  THEN  WITH  IN 

L  A  LOOP  ON  I Y ( 0  R  J)  PuT  s  U 1 T  A  B  L  t  ChARACTER(A)  INTu 

o  graph(j)  whenever  the  value  v, f  idisticix.iy)  is  i 

27k 


i 


I 


I 

I 


f 


f 


I 


Y 


C  (a  FOR  2,  ETC).  EACH  line  THEN  will  contain  Suffc 

C  CLANKS,  SOME  A'$,  SOME  S'S  ETC  IN  uEnERAL.  OF  COURSt 

C  FOR  LIMITED  AMOUNT  Cf  DATA  ThERE  I'M  BE  A  lCT  CF  BlaNXj 

c  AnD  P  E  k  *'  A  P  S  NO  ChAnCTESS  BCYuND  A  jR  !•. 

L  AFTER  C  Or-ipL  E  T  I  NG  A  PlOT  ON  INTENSITY,  C  N  L  *IlL  ThEN  OC 

l  A  VtrvY  SIMILAR  Plot  REGARDINu  ANGLl. 

L  *  E  NEED  TO  SET  u  P  Ah  A  R  k  A  Y  OF  CHARACTERS  A,  !J  ,  L  , 

C  ETC  BY  A  DATA  STATlMlNT  RE  SYMBOL  „R  S  0  ►' t  j(jCh.  ThIS 

C  IS  S  1 A  I  L « A  Tij  „  H  A  T  *  l  h  A  v  £  DONE  ELSE*h£RL  F  p  R  MAKING 

C  “CENT  CUR"  pLjTi,  EAptPT  ThAT  NO*  TnE  CHARACTERS  REFRtStN T 

l  NOT  vAlUlS  Cf  *  PARTICULAR  VARIABLE  FROM  DIRECT 

.  CALCULATIONS  :TjT  Of  THE  CUMULATIVE  NUMBER  j  f  CASlS  whICh 

v  PRODUCED  A  1‘ESULT  *  I  T  H  A  PARTICULAR  VALUE. 

7  c  F  C  R  w  A  T  (  In  ) 

7  7  f  C  n  >  A  T  C  1  h 1 ) 

_  0  FORMAT  (Th‘,,A,jHj,i>,15»,,>**  I P  /  1 C  XXX‘,15a,:H1.U) 
l  1  F0RMAT  (1h*,7x,-.h-S.C,15x,  '  ♦  ♦  ♦  Theta  ♦♦♦*,13x,3m5.0) 

:  5  f  C  R  v  A  T  (  .  2  R  ,  1  f  T  u  .  S  ) 

TIT  FORMAT  (Tvx.S1a1  ) 

Tit  FORMAT  (  5  x  ,  I  ?,2x,5lAT) 
c  START  uRAPn  PLOT 

l  wSE  INDEX  I P I  1  A l  TO  INDICATE  *  m  E  T  H  l  R  CURRENTLY 

C  PLSTTING  INTENSITY  CR  ANoLE 

I  P  I  1  A  2  -  1 

12  0  *  R  IT  E  ( t  u \ C . 7  7  ) 

i F ( IP  I  1  A  2  .  GT  .  1 ) GC  TO  S 
«  »  I  U  <  L  u  N  C  ,  8  0  ) 

CO  TO  9 

c  *  R I T  £ (LUNC.ei  ) 

9  N GRAPH  =  51 

c  note  that  n graph  Should  be  same  as  nyval 

X  N  O  c  m 1 =NuRAPh-1 
DC  12  I =1  , N  GRAPH 
It  SRaf  h(I)=clANk 

DO  11  I =1 , NGR APH , 5 
11  G»APh  C I  )  -  0  C  T 

»r:te<luno?iii)grapx 
DC  15  i=i,n graph 

15  GRAPH(I)=DOT 

*  R I T  E  (LUNO,  11 1  IGRAPH 
DC  1C  I =1  ,NGfi  APH 

16  GRAPhCI  )  =  B  L  A  N  K 

DC  2CC  IX  =  1  .NxVAL 
GRAPH(1)=CCT 

graph(ngraph) =qot 

c  x match  must  not  exceed  dimension  uf  symulcoless  t 

kmax=25 

DC  1 9  c  I  Y  —  2  ,NGR APH 
1FCIPI1A2  .GT.  1  ) G  C  TO  168 
K  =  IDI  ST  I  (  IX  ,  I Y-1  )  ♦  1 

aO  TO  169 

163  <  =  IDI STAC  lx  ,  iy-1 )  ♦! 

169  1  F  (x  ,GT,K*a*)  x  -  X  M  A  x  ♦  2 
uRAPh(IY)  =  STMOL  (X) 

1 9  C  CONTINUE 

l  IF  RIGHTMOST  POINT  WOULD  BE  BLANK,  SET  IT  TO  *  DOT 

IF(GRAPh(NGRAPh)  . EG .  3LANK)uRAPm(nG«APH)=uOT 
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f 1 


j 


*•  f?  I  T  £  (  L  UNO . 112)  IX  -  GRAPH 
20C  CONTINUE 

DO  211  I = 1 , NGR APh 
t 1 1  GRAPH ( i  )  =  D&T 

i>(iITE(LuN0,111  )GkAPH 
DO  212  I=1,NGRAPn 

212  GRAPh(i)=bLANK 

£  C  213  1=1 , NGRAPH, 5 

213  GRAPm ( I  )*CC T 

wRITE  (  L  U  N  0  ,  11 1  )  6  R  A  P  H 
NTOTnv=TOT\CK 


t  N  R 

v  T  = 

X  N 

A 

VHL/PARM 

1  F  (  T  X  N 

F  2 

.  l  E  .  -  1  .  C  )  G C  TQ 

t  N  C 

Ode 

(  3 

s 

7,Tx\F2l)TT\  '2 

2  5  7  FOR 

v  A  T 

(  F 

c 

.  1  ) 

G  0 

T  w 

3  A 

C/ 

3  U  DO 

7A5 

A 

r 

1  ,  2 

3  a  3  T  X  N  F  2  C  (  I  )  -  P  A  T  C  (  I  ) 

3  A  c  CONTINUE 

i  F  (  T  *  '•’  A  G  1  LE  .  - 1  .  0  )  C  0  TO  35a 

e  n  c  e  d  e  ( 3  *.  7  tragic  )  t  >  ,v.  a  g  i 

2  A  7  EGA ''AT  (Ft. 3) 
cO  T  c  3  5c 
2  5  A  DO  3  5  5  1  =  1  ,2 

1  5  5  T  V  A  G  1  C  (  :  )  F  A  T  c  (  I  ) 

351  CONTINUE 

I F  <  T  X  N  v  I  R  .tE.  -  1 . v ) G  0  TO  3  6  h 
E  N  C  C  C  £  (  3&7,TNm:rC)TX,.*IR 
5  6  7  f  C  R v  A  T  <  F  c  .  G  ) 

C  G  T  C  2  ‘  6 
3 1 A  DO  3  6  5  1  =  1  ,2 

265  TNM  IRC  (  1  )  =  PRTC  C  I  ) 

266  CONTINUE 

2  7  2  F  0  R  v  a  T ( 6a  ,  '  COvtINED  RESULTS  uF'.IA,1  COMPUTER-’, 

1  *  *  0  D  L  l  L  I  N  C  Runs  C  F  •  /  9  X  ,  '  TRANSVERSE  m  ^  D  E  ECRMaTICN.’, 

2*  TnE  N  0 "  I  N  A  L  vCDE-fC':yATICN'/9x,,TIKt  CORRESPONDS  T  C  ' 
2 : A ,  •  UNITS  CN  The  X-AXIS.  APPEARANCE  ’  /9X  ,  ’  VF  ’, 

A  ’ c H AR A c T E R S  5  E  Y  C  N  0  ,,A''  ]N  mLPHAPET  INDICATES  T  i-i  A  T  ‘  /  9  X 

5  ' v  C  R  E  THAN  ONE  RuN  PRODUCED  A  R E S U U T  AT  THAT  PuInT.') 

2  7  5  FORMAT ( 3x  f  '  RuNS  SEuECTED  FOR  PlOTTINu  HERE  w  E  R  t  1  , 

1'  DETERMINED  3  Y  '  ) 

250  FORMAT  (  9  x  •  '  xNF<.  =  *.2Ak>.‘  :  x  M  A  G 1  =  '  •  2  a  A  ,  *  :  xnmir='2aA) 

*R ITL (LUNO, ?6) 

«R I T  E  <  lUNO , 76 ) 

•  RITE(i_UNO,37C)NTOT\M,INRMT 

•  RITE  (lC.YO,  37  5  ) 

IF (SRChRN)«RI T  £ (6.376) 

376  F ORM AT ( 9X  ,  ’  SPE C I F I E D  RuN  NOS.') 

1F(SRChrN)GC  TO  376 
»RITE(6,377) 

3  77  F ORM AT ( 9x  ,  ' Cr I T £ R I  A  THAT:’) 

*RITE(LjNC?3£C)TxNf2C.TMAGlC.T\''IRC 
C  Go  TO  1 

3  7  6  I  P  I  1  A  2  =  Ip  1 1  A  £  ♦  1 

IFUFI1A2  .  LT.  3)  GO  TO  120 
2  ?  5  IF(STATSC  .  NE  .  C  .  0  )  GO  TO  q 

CALL  MtANSMIDISTI.NXVAL.NYVAL.RKEANl.-DI.MINNOR) 


CALL  «EANSO(IDiSTAfNAVAL,NYVAL,RMEANA,SDA.«lNNO(<) 

IF (STALLt  .  NE  .  C  .  0  )  G  C  TO  425 
-  R  I  T  £  (  C  ,  2  ) 

*  A  I  T  E  (  6  ,  3  9  0  )  T  x  N  F  2  ,  T  X  h  A  U  1  ,  T  A  \  •'>  I  « 

FORf'AT(1n*.9x,,XNF;.  =  ,.f15.5.5x.,xfAG1  =  ,,f15.5,5xt'<N,>,  Ih-*,Fli.5) 

*R 1 T  L (6 ,395  ) 

39  5  FOftrAT(lHO,<;x,'I*,‘*x,'/EAN--iP/ic,,sA.,GTA;. Dari  uLv:ati;-,--if>/iO', 
1  La,'I“,LAN--ThCTA,,Sx,,STANOAkD  0  t  IATIOf.--THLTM,/)i 

D 0  4C5  1=1 . NAVAL 

»RiTL(tt4C>J)i,KvtAf,  :(i),sc:(;),Rys;ANA(:),Sl/A(i) 

*.  C  0  FCRwAT(1x,I1C,F15.5,15x,F15.5,F15.5,15a,F15.5> 

-  C  5  CONTINUE 

*.2  5  1  F  (  S  P  L  C  T  $  .  N  I  .  C.OGu  TO  1  7  C 

I  r- 1 1 « l  -  1 

1  ^  l  i  «*RITL(uUNC*77) 

I  F  (  :  F  I  1  A  z  .  T  .  1  )  C  C  TO  :  C  c  ~ 

«RITl(LUi\0,?C) 

G  0  T  U  2  :  u  5 
b  c  •»  R  1  T  E.  (LUN0,?1  ) 

ZCC 9  NGRAFH  =  51 

NGRlSI  =  NCfiA£'h-1 

C  NOTE  TrAT  NGRAPh  GriC^LD  -  E  SAVE  AS  N  Y  V  A  |_ 

XNGRKl=NGRAPH-1 
DO  Z  C 1 Z  1=1  ,NG«APH 

2  w 1 2  GR APH ( I  )  =3L  ana 

00  2011  1=1  . N GRAPH. 5 

Iwll  GRAPH ( 1)  =  DC  T 

»RITE(LJ\0,  11 1 ) CrAPh 
DO  2  C 1 5  1=1,  \ GRAPH 
2  ^ 1 5  GRAPh(I)  =  DGT 

•  riteuuno, ill) graph 
d C  2ZC0  I x  =  1 .naval 

G  p  A  p  h  (  1  )  =  0  G  T 

GRAPm(NGRAPH) rOCT 

CC  2 1 C  0  IY  =  2,NGRlS1 
C  R  A  P  h (  1  Y ) -  L  LANK 

wIGC  continue 

I  F  (  I  PI  1  A2  ,  C-T  .  1  )  GC  TO  21  1  C 
fif«EAN:R«EAf,  Mix) 

S0  =  S0I <  lx  ) 

GC  TO  2130 

2  1  1  C  KKEAN  =  Rv1tA,YA<IX) 

S  0  =  S  0  A  (  IX  ) 

2  1  3  C  I  F  (  R  r.  E  A  N  .EG.  - 1 . 0  )  G  G  TO  2  1  E  j 
nWEAN  =  RMEAN*0  .  A  9 
SD  =  S&*0 .49 
*1EAN  =  RMEAN 
I  S  D  =  S  0 

I  F  (  *  E  A  N  . Eu .  1  .OR.  WEAN  .EG.  NGRLS1)ISD  =  0 
MLS0P1  =  "E  an-isd*i 
I F (MlSDPI  . LT .  1 )GO  TO  2135 
GRAPH  (fALSCP  1  )  =1  HS 
2 1 35  V  P  S  D  P  1 =wtAN»ISD*1 

IFtPPSOPl  .CT.  NGRApH)CC  To  214C 
GRAPm(MPSDP1)=1hS 
1 1 4  C  I F ( I S  0  .LT.  2 ) GC  TO  2 1 t  C 
IMT=»LSDP1  *1 
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1  F  (  INI  T  .LT.  1 ) 1 NI T  =  1 
I F !NAL-yPSC  p 1  -  1 

1  F  (  I  F  I  \  A  l  .GT.  NoRAph)  I  F  INAL=SGRAPh 

c  o  : 1 5 q  ;  =  :mt,ifinal 

GKAPnC  )  =  D  C  T 
>.150  COM  1  N  o  £ 
cite  G  fi  A  r  h  (  x E  A  \  ♦  1  )  =  1  h  I* 
fclfcC  m R I T £ ( £  ,  1 1 2  )  1 X , Gk APH 
c  2  2  0  C  0  M  I  N  o  £ 

00  0211  : =1  ,NGR APm 

2  u  1  1  LiRAPht  1  )  =  C  C  T 

»R 1 T  t ( L  ONC  ,  1  1  1  ) G A  APH 

CO  2212  i = 1  ,  N  GR  APH 
22  12  G  R  A  P  h  (  I  )  =  3  L  AN  * 

CO  2213  1=1, N GRAPH, 5 
2  c  1  2  LRAPn(I)=CCT 

*  R  I  T  t  (LC'O.III)GriAFh 
NT  0  T N v  =  T  0  T  N  C  X 
;SP*T  =  >NJ^Al/P*R'l 
1  F  l  T  X  N  F  2  .  L  E  .  -I.OGw  TO  22uh 
L  N  C  0  C  t  C  :  o  5  7  ,  T  x  \  F  2  C  )  T  *  N  F  2 
2  2  c  7  FORMAT  1'cJ) 

G  :  -  2  N  t 

2  3 a  „  00  2  2  a  5  1  =  1,2 
2  2  A  5  T  X \ F  2  C  C  I  )  =  P  R T  C  (  I  ) 

>.  c  A  c  C  0  N  T  1  \  t 

1  F  (  T  X  «  a  G  1  .  L  l  .  -  1  .  0  )  o  C  7  2  2  3-A 

CNCC5t(23A?  »7vAG1C!Txvm51 
2  2  a  7  f  0  fi  v  A  T  (  r  s  .  D  ) 

o :  t  c  : 7  5  t 

w  7  5  A  0  C  2  111  1  =  1.. 

:  1 5  3  t  w  a  o  u  c :  >  =  p  -  r  c  u  ) 

2  2  5  c.  CCMISoE 

;  f  (  t  *  v- ;  k  .Li .  -i.joO  T  c-  2 7  &  a 

LNCCM(2267.TN»'IAC)TaM':r 
2  2  C  7  F  :  A  ■*  A  7  l  F  c  .  „  ) 

C  C  T  C  t  2 1- £ 

2  2  t  a  CO  2  5  £  3  1  =  1,2 
2  3  t  5  TNX 1 fi  C  (  I  )  =  f  RT  C  (  I  ) 

2  2  £  L  CONTINUE 

*R1TE  (UNO,  7 6  ) 

I  T  fc  (  Lur,  c  ,  7t  ) 

-RITL(i,237C)NTCTNX  fiNR*T 

2  3  7C  FORMAT ( 5a ,  1  COMBINED  RESULTS  »F’,IA,'  COMPUTER-', 

1,mCDELLING  p  u  %  S  l/F  1  /  9X  ,  'TRANSVERSE  *  G  D  E  FORMATION.', 

2*  The  N  „  X  1  \  A  L  *ODE-FOR"ATICN,/'7x.,T1*E  CORRESPONDS  TO' 
3  I  A  ,  '  U.MTS  ON  the  X-AXIS.  TnE  "t  A  N  '  /  ?X  ,  '  I  S  INdKATU  d 
A.'ThE  «  A  n  G  £  COvERED  „  I  T  H  I  N  0nE,/5x,'ctAN0ARD  D  l  V  i  A  T  I  0  N 

5  'SIDE  CF  ThF  v  E  A  N  IS' /»x.' INDICATED  3  V  AN  •’s''  CN  EACH 

6  '  (  *  I  T  H  INTERVENING  D  v  T  3  )  .  •  ) 
h  R I T  E ( L  J N 0  ,  3  7  5  ) 

IF(SRCHH%)i,AIT£(t,27c,) 

1F(S«ChA\)GC  TO  2373 

.  RI  TE ( t ,  3  77  ) 

„R:U(LUNO,3eC)TxNF2C,  TRAGIC,  T-MIRC 
C  GO  TC  1 

237c  I P I  1  A  2  =  IP;i»2  *  1 


•  '  M  ’  ' 

N  EACH 
S  I  OE  ' 
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1  f  (  I  P  II  A  C  . 

uO  T  C  1  ’0 
IT  t (6  ,t  ) 

'j  T  ;  3  *  £  0  f  ’ 


SUBROUTINE  MEANSD<IAHRAY,IX,1Y,RHEAN,SD,KINN0R) 
DIMENSION  IARRay(Ix,IY),RMEAN(1X),SD(IX) 

LOGICAL  L  OU  1  c  l 
do  lC :  i-i ,  ix 
SUM^O.C 
S  U  K  S  U  =  C  .  C, 

I  C  0  U  N  T  =  0 
DC  100  J  =  1  ,  I r 

I  C 0  UN T c  I c Ol NT  ♦  1  A„ fc  A Y  (  I.  J) 

I'  J  :  J 

ARR A  Y  =  I AR  RA  Y (  I  ,  J  ) 

S  U  \  -  S  U  ♦  A  R  R  A  Y  *  R  J 

SU*Sv«  =  SjMSO  ♦  A  R  fi  A  Y  *hj»  •  2 

1C.  CONTINUE 

i-O  cl  Cl  =  ICOlNT  ,  l  T  .  v  ;  V<  0  R 

IE  (LCGICL)R-vtA.,  (I)s-I.O 

I  F  (LCGI  C  i_  )  S  D  (  I  )  =  -  1 

Ip  ( L  C  G I C  L ) o  C  TO  c  0  V 

C  C  u  N  T  =  I  COUNT 

R  *  E  a  \  (  I  )  -  $  c  v  /  c  o  u  N  T 

V  A  R  N  c  £  -  0  u  v  S  /  C  0  c  N  T  -  R  E  A  \  m  *  *  2 

I  F  (  A  5  s  (  v  A  P  N  C  t  )  .  L  T  .  I.CE-O^ARSCt-C.. 

S  0  C  I  1  —  S  .  k  T (vARNCfc) 
tCC  CONTINUE 

k  £  T  u  R  N 

an: 


tvtiC  do®3 

COPT  .OP-**** 

peirra'  ivUW  u 
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!)  1  STR  !  Rl'T  '  ON  1.1  :;t 


Lockheed  Missile  and  Space  Company 
PO  Box  504 

ATTN:  Mr.  Roy  Stewart  ! 

Sunnyvale,  CA  94086 

Lockheed  Missile  ..mi  Space  Company 
i’O  Box  1103,  Vest  Sr  a-  ion 
,\TTN:  Mr.  Ovine  Ho  fee 
Huntsvil  1  e ,  Al  3 5c o  ’ 

McDonnell  Douglas  Ast tenant  i  •  C-  -mpany 
A 3 0 1  Bolsa  Avenue 

ATTN:  Dr.  W.  bnxich  1 

Huntington  Beach,  CA  -?Jh4  7 

. eneral  Electric  Company 
3198  Chestnut  Street 
ATTN:  Mr.  E  .11  East 
Philadelphia,  PA  19101 

Bell  Aerospace  Textron 
PO  Box  1 

ATTN:  Dr.  Wayne  Solomon 

Buffalo,  NY  1  o' 40 

Science  Applications,  Inc . 

6600  Powers  Ferry  Road 
Suite  220 

ATTN:  Mr.  Harvey  Ford  1 

Atlanta,  GA  30339 

Science  Applications,  Inc. 

Three  San  Pedro  Park,  Suite  212/206 
2201  San  Pedro  Drive,  NE 

ATTN:  Mr.  Larrv  Pechham  1 

Albuquerque,  NM  87110 

Navy  High  Energy  Laser  Project  office 
Naval  Sea  Systems  Command  (PM22/PMS405 

Attn:  Mr.  John  P.  Albertine  2 

LCDR  Nanos 

Washington,  DC  20351 

Westinghouse  Electric  Corporation 
80  Holiday  Office  Center 

ATTN:  Mr.  Glenn  McDuffie  1 

Huntsville,  AL  35801 
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Braddock,  Dunn  &  McDonald,  Inc 
PO  Box  9274 

ATTN:  Mr .  Roger  Hoppe 

Albuquerque,  NM  37119 


Boeing  Aerospace  Company 
PO  Box  399 

A  l'TS :  Mr  .  Dav  is  N  ic  ho  1  s 
Beaut  le,  WA  98124 

AVCO-Mvcret  ,  research  Labor. a 
2385  Revere  Beach  “nrkvav 
A  ut\  :  Hr.  Cc-  —  ,  Mr.  .. 

.  r  .  M  .1  . 


C  VL  ‘MM  2 

A  .  TN  :  A  S  L  i . :  :  :  '  car  '  t  s 

•  asr.  D.C.  .  1  : 


b  i  root  .r 

VS  Army  Ballistic  Peso  ii'cli  '  aborateiy 

ATTN:  Mr.  John  McNei.  ly 

Aberdeen  Proving  A  round ,  MI)  21005 

Director 

Defense  Advance  Research  Projects  Agency /STO 
1400  Wilson  Boulevard 
ATTN:  Dr.  Allan  Pike 

/vrlington,  VA  22209 

Aerospace  Corporation 
PO  Box  95085 
ATTN:  Mr.  W.  Warren 

F,1  Segundo,  CA  90045 


DT  STR I BUTTON (con ' t) 


United  Technologies  Research  Center 
Optics  and  Applied  Technology 

ATTN:  Dr.  Frank  E.  Bright  ] 

PO  Box  2691 

West  Palm  Beach,  FL  33402 
Commander 

Air  Force  Weapons  Laboratory 

ATTN:  AFWL/PG  1 

AFWI./AR,  Maj  R.  Lusk  1 

Kirt land  AFB ,  NM  87117 

Maxwell  Laboratories 
8835  Balboa  Avenue 
Sandiego,  CA  92123 

ATTN:  Mr.  John  F.  Asmus  1 

Director 

Defense  Advanced  Research  Projects  Agency 

ATTN:  LTC  Rettig  P.  Benedict,  Jr.  1 

1400  Wilson  Blvd 
Arlington,  VA  22209 

Pratt  &  Whitney  Aircraft 
PO  Box  2691 

ATTN:  Mr.  D.  Witt  1 

West  Palm  Beach,  FL  33402 

Rockwell  International 
6633  Canoga  Ave 

ATTN:  Mr.  John  Wrubel  1 

Canoga  Park,  CA  91304 

Hughes  Air  .  c 
Centinela  and  Teale  Streets 

ATTN:  Mr.  Bernard  Skehan  1 

Culver  City,  CA  90230 

Charles  Stark  Draper  Laboratory 
555  Technology  Square 

ATTN:  Mr.  Juri  Valge  1 

Cambridge,  MA  02139 

W.  J.  Schafer  Associates,  Inc. 

Clinton  Building,  Suite  408 
2109  Clinton  Avenue,  West 

ATTN:  Mr,  William  Naff  1 

Huntsville,  AL  35805 
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Perkin-Elmer  Corporation 
Main  Avenue,  Mail  Station  231 

ATTN:  Mr.  Norbert  Schnog  ; 

Norwalk,  CT  06856 

Ceneral  Dynamics 
Pomona  Division 
PO  Box  2507 

ATTN:  Mr.  F.  Rannie  Puffer  ] 

Pomona,  CA  6 17 66 

General  Research  Corporation 
,107  Wynn  Dr 

ATTN:  Dr.  Karl  Kormbrod  1 

Huntsville,  AL  35807 

TRW  Inc 

Defense  and  Space  Systems  Group  1 

One  Space  Park 

Redondo  Beach,  CA  90278 
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DRSM1-LP ,  Mr.  Voigt  1 

DRSM1-RPR  i". 
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DRSMI-RH,  Mr.  .Jennings  1 
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